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SHEET BEAM-TYPE INSPECTION APPARATUS 

TECHNICAL FIELD 
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jjo BRIEF DESCRIPTION OF THE DRAWINGS 
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02 1«> HI 2 0 Jc^f ftffiOSfiBlfi^tff®^"^**' 

H2 28, *»Wfc«S«f«tt^»8«0* 5 ®**©»»Sr«l«WKl^-rH 

20 T&S. 

02 5© (a) *r*i.>XK:HiiiD-r*ft«ffit«ftfli^©st±o«a:©M 



21 



it 



G 



H3 1tt, ^^BJ^^^oiA^«^i*^^ 0 J-r^>®^^^ T ^ (a) te^* 

->*»*aK (b) i*fttiai£. (o Mi^^^M^^^n^ 

-To 

0 340 (a) (b) MRtfSxA^insns^ffi©^^ 

20 t-hT$?). 

D y £ 0 *X? & o 

T, [A] ^IE®0T [B] ^#J@0T$>^o 

H38H, ^^^^mn^^mmcD^Q^mmcD^miz^n^M^^ 

>^XY7T-/^T0t^T, [A] VIEW* [B] tfMIHT* 



£5 



25 



22 



(D — W\ £ ^i"^B§ El * * • 

25 ^^-T^ D-^^- h _ . o . 

23 



15 



20 



@55H 05 0 ©^RBtfe3SES«©^ai«©^#W«t^^lS^i-0T*S. 
BEST MODE FOR CARRYING OUT THE INVENTION 

l&^doTijJBJt^.. v^n^M^M^ y-bt'-A^SSti:ffl 
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^fc&j&^Tte, k^kdh^^^^ - ^« ^ M ^ - ■ lg it n*t b > ^ ^ ^ > 

CRT±fcHiAUXttE*SIC**t5. -21©H««*^e>tt»^xA (Ii 

(s i) C7xa) ©^PH^^m-r?>o ccdoi^. *y—$>©f* 

TDI-CCDtOW, Xf-ytt«^^^^^^» $n ^ TD 
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X5 1 2ftT*tK 5-f >U-M*3 ; 3/x# <5-f >fl«*3 0 Ok 
Hz) T&So ^©^©WWiSattTD I -CCD©tt»fc^TV^^ ffi 

HlWt, tSglM^U 0 0 1, -^I3^A 2 0 0 2 *3 
^^^- 2 0 0 3 S*W«. ^7A 2 0 0 1©*|»K», 

2 0 0 4 *«tttte>hT45?K H^2 0 0 4 *6»»StlHfi (-#«* 
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a 1 Ap e r t u r e) 2 0 0 9 , "*7 - > 'X E X B7^ ) - 2 0 
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3 , »4U>X201 4*J:tf*W»2 0 1 5#E«Sn*. fe*5, HP 7^- 
ft 2 0 0 9tt«P«DlCffiat*t>Of. nfc©;**«WV>fc£M (Mo*) 

tK *©H!P*»*«-*« : ?*©il3tfi«*«fcaC*V--HU>X2 o 0 
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Bar*™******"-*. »tw*M-i»^tf 
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-*tfiS*V-HW>X2 0 0 8 0*T8*S*5t, W>X«*ffl**5*< 
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TX&***0#J*to* + &*&**** m " 9 '* ft * > ' »«8«^ (STIG) 
SE«bT»IESfTt^ iXl/C»Utt.§l/>XHI!i:EltfeIfiS (OP) 

^JIX, «flL»IHIii!«©ftlii*»^«« 2 0 3 0 a, 2 0 3 0 b l:: £ 0 £ 2 
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<D1&®2 0 3 0 a, 2 0 3 0 bttA2 0 3 4 H b X * » ^ 

E2CD (b) tt, 02CD (a) C6lW2 0 3 4 Si.T«i 2 0 3 0 a, 
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Ob^tftWi, 113^^ 2 0 3 1 a, 2 0 3 1 b^Mt^^t 
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* 2 0 3 5 a, 2 0 3 5 b©^->7^i^ 2 0 1 OMDA»tiW^«tt> 

3 6a, 2 0 3 6 b*mit^i5i:> W-6vB = Et«t 

S«k3fc«*2 0 3 0 a, 2 0 3 0 b ^ 2 0 3 1 a , 

2 0 3 1 b^^T^I^S*^*®*^** 2 0 3 1 a. 2031b, 20 

3 3 a, 2 0 3 3 b TttflT* - ± t> * - » » * ^ - > 7 ^ * * 2 0 
lOfcttiibT, ±|BM4ft*^«KKiA»t-*. vtt«^©5*« (m 
/s) , Bfc«*4§ (T) , etttffi* (C) , Ete«# (V/m) Tfc*. 

if7^Dft>^-b (MCP) T?«*^fc© 
13, Sft^U^KlfcfcoTftafcfcfc****- MCPH ifitl6~2 5/x 
m, ft£0. 24-1. OmmtV^^^^^l^^tt^^^^^^tf^ 1 ^^^ 

.o + tt^u^n^naabfc-^^stuTi*^ ^^^^ 

iT^^Cl^nrcFOP^tTD I - CCDlt:l»l«^5. 

(2) B^tt^rs^****^**^****** 16 ejus-? 

25 ^T^M 1*1) 

( 3 ) ^xAfc&S^iDX$&3£fT"5 tfxA^D-fey *»^ 18 

(4) ^xA±M^n^7^ii^^*^ tt^iBfctte»u«>a 
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(5) x%tz^y7*fe&'?2>^y7 ) fc^ i:m ° 

©*T, ^i^f/H7©ttii:^W^i^t^o^ (3) ^x/^d 

□ •fey S/>2fIgttEAT<0XtI&'&tf. 
(B) d©»«l«^^iA3S«*BI^-r*BI^Xg 

2 ( C ) »«jg^c7xA*«**awwfciPXT*fc«>^^^^ (i^**> 

I CD) >y7h/^'>HfoTiiI^M»1-^^>^ 

ft (e) -r • ^^#jaA*£t5txa 

(F) US?* biUBtxa 

(G) JbDX^nrc^ xA^teSEi - **^^®- 

4© (a) », 03^xA^Ptr/>^WWt'JV^7 
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fc:oV*T, 04© (b) ViTf^B^T^o 

tifc*, MfVffi**KJ:OB*^' ^ 04<7) (b) iz ^^ mz 

tt S * R * , . ft m m © * * # fx to n ie « $ n 5 . ^0fi^©iw^ 
*©j&fcv>m<&##«i****tt» «' ^ ft ~ * * lc % * ffl * n *° ^ 

T*«Mft*Sfrfe3. -fe;HRl±OJt*. y^JtKVfciO, 7J^UXA*«^ 
te\ iIJFAO*IJrtttf»»» (5 0 0 eV8«) '^cfct)ii*»E^*«^^ 
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bT^/&2i±fcS«te*fc#£b&^of C o 
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H5 *J:tfH6© (a) fc*V>T, M^i^^ ***©9xAS« 
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Wfc-fey h BimiZte^T^T. 06© (a) T^fcH^OttJBK § » 

(b) te> hSltt8*tS'fc*©«»©^**^ T;fe ^ 
«#<Z>3 0 0ram^iAW^W5 0 1 (D tom @£ b fcit^ ^ y h (HI 
JCiR*Abfc«»TiR^b, JRiil^«e«S*ff "5 *>©T*S. HOtfxA 
i3*t?S2 8te> 5 0 1 ^*#5 0 l©flliB©WP«2 9 tR 

7 5 0 2 i, 03PS&2 9 <h R^fld b 7 ^ )19 m& <fc 7 t > ^ - * (DfftU 

*fr3fc«>fc8HP.«2 9 ^151^ 5 0 3 t, ^xAW^§j$t§fc*(Dii^ 
dryh (HS-fri") ULPA7^M 5 0 5 t, ^5*jP7^V^ 5 0 6 t, 

o0D^7f^o^i <o mm h 6 i 2 tc«fc o ^xAwstBbxn-r*. 

^b< \Z7uli7s<D&*'Vftt>nZ>o Uti^^te, JifcBlXg, cmp, <^->a 
At^ c rtKJR**n*^xAtt^*tt±T^l^fcW , rT*^¥fTk:M^TE 

5i5l:&oT^S5-I>MD^haB2 1 SB*t5Af^>^2 2 4: , 
5=i>Mo/>ha«2 1 rtT»#S*©«k , 5 3a:»#€:«SlbT*HftW» 
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?%Kib<D%wmmmw2 3 ui>;hd^hsm2 ^^^^ 

;WV>tf2 2\ts ii 2 2 2 fttf B3» SBttflfi 2 2 3 

fc**n*.fc3ic. ^xWHD^hS^lfttim, M-2 2 lie* 

h 2 3 1 S =XWWO^>hfflMrtKl*V.T«2 2 

3 2 mux*** b 2 3 2t^ft^^ 1-231 t^mmvxmm^ntz^ 
fs.&fa.ftmifc=L=- y b 2 3 1 i:Stif 2 3 3 tzmtLX^Zo 

-te, 5 -IWH D ;* > hSM 2 1 rtfcliS«Sn3t«izB*rsm 1 ©«i£ 

in */ hfc«k**»iB*31bT»ensJ:5k:«l&sn, «2*3-x* Mck0 56£ 

25 > h^fifl^® tlo T8fc"f ifrgfefc^- 
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A0P 2 2 5 «fi£^TW. ffiADP 2 2 5 ifi«fctt&»©*i6® * * * 
SUftK^TfflXO P 2 2 5 ^^lWHD^hSiffl^^^^tb 

4m/ s e c©»aTJ:^. |«a-7 Mi^xWHn^f« 

^n7-2 4 2 i, ®A^^ h241i^D!7- 2 4 2 ^iit^f24 
,kD!ft3lb. If 2 4 3 < 2 4 4S^D7-2 4 2 ^tTA^y^220 

^xA©«iaio-o©fflo©iii«^iRi©ttii*tt± 

25 t?). 
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LX «b <fc 

El 5 6 © (a) fc43UX, 7-^>^t>A3UIW^iA^y 
>//30ft }\VV>>f*fc 3 2 fcfll*., ^OA^y>W 3 2lt o 7 l/- 
A3 6-±K:S«Sn/tlfi»JIWf8«-ra:to'feB&fi««3 7 © ± \Z 6 tltz A 
5 ^>^SI3 3t«koT5«f$nT^5. A 7 i? > 3 3 

m&nrz7 u-2±ffim&s 3 1 zmzx^z* j\w>tf*&3 2\*7U-j±m 
m& 331 ± iz @2i^@^ ^nt^t, 7 u-j^mmw±^zm^-^nrc^m 3 2 1 

,» Hit 3 2 2 <h> JSM3 2 UtflI 3 2 2 KS&S tlti^ ^Htlil 3 2 

[ij ft 5t £ & * £ X £ tl X V i T , ^7l/-A3 6^rtint^^ - 

^##3 2 ©Pit 3 2 3 ©5"fe«)ZB"rSD-^A^i?>^»Cl5!|^-r*^Sfctt^ 
xAffilAtlffl©!tiADP 3 2 5W^$nTt^. fc*5» B&^SUte* 

20 *B©ttBW:tfl&-r*. 7-+>^t^3 1tt&»Oii©W8t <0*i± 
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□ ^-y-v- 3 >, n*zm%*(D®w. **j\m<DUW&m : &wett>it<Dm 

% t> ? <k * . k t> * -fc © «^ ««e**i» mi^c k: m*t * n £ «k ^ -r * - 1 . 

5^ >^^>;u i ^2©n-^ >^t>/n 2 t*ia^r*A^^> 

TO 4 3 *tt*.TV>*. ^y>W4 3liI14 3 1 *: . 1KB 4 3 2 
B9fl*H&J»4 3 3 ^ IIOP^ >^t>A'4 1 fc*2©D-r-f > 
^ t >/t4 2 fc*tt*J3tfc*>*4 3 4 t^lt^T, SD-T^ 
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*Lfc»#fcttmA0n4 3 6Rtf4 3 7 *W$nt^§ 0 HOO-^A*-? 
>y 4 0^y>W4 3te, A^^>^13 3<D7l/-Alf§3£#3 

3i±c*i*nt*ni:J:oT^nTi^. ^^^< zkdd-^a* 

D ~^,\^>^4 0 CD ft AD □ 4 3 6 £5:iX>A-f D*> MS«©AC7 5> 
>^22OffiA0P22 6 tBi^Snt^T, * - K » 5 XX WW □ * > b 

oj?6iii£iii/u-ciBiJii4 3 3 t«n»«UTH€*nfc->-^»2 ? 1, ->-;i/** 

2 7 1 tttflfcbTHlAO P*^bT©fflft©«a*lfiit-r** 2 7 2 t, 
*»^MM2 7 3 t*tW5. £fc, D ^M5?>^4 0OHJAt) 
□ 4 3 7 fc/>?$?>^*#3 2 CD fctl A D P 3 2 5 tttl^^T^T- ^-Jlfctt 

»20D-f-f>mwt42i7-t> * 3 i *<oa«a*w 

V) p 4 3 7 ROC 3 2 5 <Z)J°lEI ; &BA;'t:$ l Ji£4 3 3 Rtf3 2 3 tfHiibT^n 
^liS^fc->-M4 5 1, 5/-M4 5 1 ^IbTHiADO^bT® 
£^©^ffl£^lLTSlM 5 2 t, *©»*tt^-r«»S«4 5 3 ^^^^ 

35 fc. tt««4 3 4 £#jaanfcWPK:tt, 14 6 i»c:<fco*n*Hi;T»i 

46 ^^tlTW. :n60i/r^M 2 7, 4 5Rtf4 6»* HUttl 

5-x>/W n*>h£«2 0 2 2C$»*StD-^f^^ 



44 



^2 2ta-y;N^^>^4 0 fccDiaifcfcifflAO n(Dmm%%®i~Bt$£?\z.ffi 

HTT*£tt*TB££nfc£tJ:4 7 2 #£&4 7 2 "1:14*^29 

0^^^4 7 3 ^4 7 4 *U ^ ©^^©±l^xAW©Jft^it 

T«j*-T*J:5 fcfti^T^S. -tUT«J*t-*» 1 R^I20ll^7 V <D7 

^rtk:ii?Sfc< mm-?z> n i^Tt §. «fc 5 &o-5r^ >n*mm 
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~1 0" 5 P a, »^<l«©liT©l 0- 4 ~l 0- 6 PaMW5. 
S fMtU*IBSn5ft*ttft^7>^ (LaB 6 ) 

3. fc*, ZtfflOttH**^ «^tf*;wy±o«itiB©ttit*Z^^t*W 



25 



46 



lift 



tP > ^ _ ^ & £ \ z «k d in s it t tam t Z> . 

a,.*-**-* 5 2 1, 5 3 lRtfI>3^ 5 2 2, 5 3 2 (1 £A*5>>* 
3 0©^tfil«nT^5. fe*. ^T-ylI5 0H A * :r * A - * 

fe*/ ^©fciSOJBfcTfciae® (a) t? ft ^ - ^ * X ^ 

25 o-y-6 0tt, 5=I>;WD^h«2 0OA^2 2rtl:EI« 



20 



47 



pJ^^^oTV^^i5©T-A 6 1 2ft*UTViS. O 7 - A £ b T ttft* 

©«#-rfcb.i>**>e«i»6 i n*i©j&i©»#tt- b»«6 i irtJcKW&n 

T^5. T-A6 1 2tt, tt6 1 3 fc: J: t) tt*0,- O.OIS t) THftT? # * t # 
IJgfcfcoT^*. T-A6 1 2©$i6 1 3^5»t>»nfc»3©»»©3fe«lttt» 
B6 1 6**Ktt&nTV>*. K»ffi6 1 ltt, fc*n ©*£©#*«* 6 15 " 

(06© (a) . 7-A^-J7Ht-2 5©^M3W, 

T#fiT?**tt«*Tiai6LT*©tt«Trfl I it-r*. f?.i7-A^#^ 

?t> ;t 4 1 t^oT#fiT?*4ttI ( ft €T M 4 ) T^lhb, I20D-t^ 
©IBS) m^^xArJ^i^«^ti®Hf/H7 (l<31&£ 

*)'WsnT*D, £©»#*ffi*T*£xAW;*©*** *Pfc©fS£*£ 
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£ c bfc^'oT, ^fifl)!jxA, ^«ia3 0cm©«?iAO»ifcXW 

h^tbAon 2 2 5 ti^snat, A-tyM:»tt6nfc*/t- (H 

**f> 1- cta-X>AMP^b^A0O 2 2 5 £ ® W 

*«*»«■*■*-*. 5=IWHO^HM20«ta^P 2 2 5 t 

A 9 P 2 2 5^rF^<c 

IlOlSa^ h6 1©T-A6 1 2li*WMlXttM20l>W 

< t7-^M^T^T^«. brtCH^nTU^xA©^l 

49 



■ MSI*. ^OilO^Itt^ 1 0»363.= v h 6 1 ©B»»6.1 1 Rtf7~ 

Z>&m\zUZ>. TZ>ty*v?mW2 7 (DP 2 7 2 ^tt^TtHA«9P 2 2 6 Rtf 
4 3 6 £H&. 7-A6r2i^T^iA^TWQ-f^ >^5^ >A4 1 

4i:M^tifciD43 s 4 6 ©im 6 i ra^iWKC 

*©j6«fcKtt&n*Lla|JK* r * 1^ 2 3 2 *^L,TlsIiRSnil^ft#«*&^ = ^ ^ 

2 3 

50 



I 



i;b 



^>A4 1 rt®JI2Si6«»5g^&nSi:, ~>*y*£«4 6^ftf^ltI4 
6 1 TfSBBbT^fcmAO P 4 3 4 §Pit, * 2 <Dmm=L~y h63<7DT-A6 

m A 0 P4 3 5 £K C 

fc*5, yt7^gt4 6^i<i(l7-A 6 3 2 »f»-)iA5^4 7 

Hi? <Wl\Z i> i> £ g« 4 5 (DM 4 5 2 TtBAD □ 4 3 7 , 3 2 5 SBBDTVVr, 

«J8TBa±bT*t), ^2©a-x-f>^^^>A'4 2^ttSS»ftSn5. 
yty^gt4 6^IHA0P 4 3 5 ^SU5t> i2©o-f^>^t>A* 

2*1*, borate, ^2 ©iSMrL- y h6107-Att7-*>^^t>A'31 

+ ifr*x 0 -x,#jiS2©*i!S:i-v b e 3 ©laftttao.-o.&asxttifcx- 

5311060 (a) T«fefcffl©ffi«K:«5fi-r«>tt«*T?»»^^ ^©«»T?» 
25 »bTViS. 

^2©0-^ >^^^>A^7-^>^^^>AcD^^^^i:ffl§^^^^^> 
fc, yt7^gl4 50i4 5 2^i^TaiA^ 4 3 7, 3 2 5 *M**T- 



20 
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n 



20 



25 



s;s«fc*ifii-*. fbTXf-vSls 0©«cSfi5 51il:9iA*«lt 
*. ^lAOtl^TtSiT-A^*- ->t^8145*JHiADn43 

7,3 2 5 

ABS»»lT»lSW»t5. HS^xAA&7-ia 
D „ 5 f /f>JfftW t4 1C!)xA5y^4 7K«»t5. IOi5tt*ufc 

fi5 0***#tt*Jfc«** Wn0gtl:-^^A77^7^^x 

[A] KTSSnfcfcJSWTtt, A^S?>m«t3 3aSff«^»©»fi3 
3UTi*U ^OM0llI'A^/>W3 2aMt^T^ t L fc 
/Wi ;>m3 2a06I3 2 1 a », ttlB*lfc©tf 



52 



Ml 00 LB] t*$nfc*»«TJ4, A^/>^i3 3 b©^W-A 
*£* 3 3 6 bl:±DA^>W32bR^-^^y>i/40b^D 

li©l7U-A 3 3 7 b(D™t A**>**#3 2bOJ6fiE3 2 1 b ©ffl 

TW g S 3 7blt 7P-A*fc#3 3 6 b^7^-A36bt©fll:EI 

snt^a. *fc. n-^^40t.7i/-A«i# 3 3 6i:iSsnfc 

xAW©fBHMt^^^^> i^^aJt^?«7 2 1 

«7 2 lA^SIUSnfc-^ll^tSM^^SftS^X^? 2 

2<h. -^-V?^* (ff^SEXB^S§XttEXB7^V3') 7 2 3 «h , 

2 is*±»i:UT*fcSisnTv^. ^©*»s©»*o»*v>^* 7 2 4 
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^T, SI7 2 6 \z&^XW£fflWt£tlZ&5 fcfcoT^S. 

^741 ^-^it^^^l"^*^^ bTSIgt5, 
3 SB 7 6 3 £ffi*."CV*S. 

• f«I7 2.1^Klii*nft-*«f»B. V>X* 7 2 2 CJ:oT**S 

7 2 Ifc^Tfliasn, EXBi<i^ 7 2 3 HAMb> * ©« l*» b 
T2^**O^X*7 4 1 fcJ:01ftffl«7 6 1 l:»*n5. *bT, 

^iAWI:b7b^^l^^ M 7 2 5 fc#*.S«EES- 2 0 0 
vmi, tfxA©«**l»ltIi©«#tt* 0~-0. lV/mm C-ttSx 

^xAWtcPIICMtt^tfi:, * xAw©*Mtt*»rr*fc^-*« 



54 



j D |£^3|Ij3fl^©^g£ja^TBfr£©tfeffl®J£*^fc» 

^xAHt'Tb^Ul^l:, «*7 2 5fc#A*«ffi*+3 5 OVt 

HM**ttff*.fc. -©»** «i7 2 5i:mtffil:±oT^«f»m 

-*«**©*m»*»i*-tbfc. ^^iMfcbToaifeM 

mm \z xx). & - **** e © m m * * x a * n © « « t ? % ** . *xa*j*k 

mMn?m<DJL*)v*m<D&ft\z&~o x t> x a & m *mm ( 9- * - ^ 7 * ? > - -T . 

y h©«^*B8»*8 1 i*e>*^**BM*LT*«©tJe>S*<-r. ^ ° 

^xAa®©^^-^7^y«^^^tH*t^^«>^^^^® <7? ' Si ^^^^ b ' * 

©H«*w«iB-r*^tT*ffib, ^©ttafca^T^i^*-*^* i* s i 

(-5fc«^*«**) ^xA©«ttCtt#-r*t*5*#EK:*"Syv^T, ^x 
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ltv>*x*;i,*-&»3*i^ ^ai:i o 0-5 o o e vil©ilfif 

. tffiftfiDlftttS 3tt, Ell 2tSti5lC, ^T-yli5 0 0*«ffi 5 4 1 

^ 8 3 2tt, m^7t^^«7 0©^m^7 6 ©ffl*#J«»7 -6 3 
ftttSn'fc^^^-S 33t, *X*-8 3 3 I'-* 8 3 4 i, 

t^V-^ 8 3 4l:»*SnfcCPU 8 3 5 £*»*.TV>3. CPU 8 3 5 (t 

nMl0777f-*7^8 51^8 5 2ftiU^«. 
^8 5 1 ttHB^lf-Affl (^4> 2 /xm) 775f-A^8 5 2*^fcf-A 

.ffl 3 0 um) Tfc*. i^'-AfflC777f-*^8 5 lTttEHEir 

y 7 ?7-jjy78 5 2Tttlf-A©*«»**tt»l/*'*- 775t-*^8 
5 5 2*4, ±IWtl®5 4 i ±fc*1* &nfc* x AW©±«® fcPfl 



56 



T $» o 

S. *o**S**H*tntf, B12i:SSn5J:5l:ft5. tfxA-t©*« 

XT-i>mW5 0©X77-^5 3*X#I*]K:» 

8 7 2 ^i>bt ; E^^ 8 7 3 fc^Si*, HSMiB * J: ^St^T S . 

mo t -o t £X*m*ms7 i ©*«o 4 -o 4 i:©nii©E» <£©*«©#«*? 

^ftSEMt«UTB«*IBttUftDX»CCD7 6 l£^LT«* 7 6 5 K 

57 



-CI 



AOEiesisiffl-rns 0 *««Hb. *fc«***««e»«-*iK*«>' t *-« )X 

"ki. 05-01 4*JBV»T*Wbft«««l*- H 8**tfH4© (a) . 

S a4 © (a) , (b) K iiti«wMtJitKU «t €>■■««•* 

58 



X •«!*)*«. M^XmiflSSfflV'ti^t*^*' 10- 6 to 

h 9 o 4*mxii®n?mtiis><n*?m®3 o 5«^n?. *«^*«9 o 

field emission) OBSIST&S. 



59 



^-n^n©*^«iag 9 0 5 OTFE*V-H3©^>^7f> <3 0 1> Xtt 
tttfJfcSfctt, =&m^^^^9 0 1(D1|^M 9 0 5 ©^tt^^^fT 

iS9oi ic^^UTt^*^n^i/>x • «fl*9 i o **-rs. ^n^n<Di/ 

>X • 9 1 0 te> ^^-T^«^^^ 9 0 5 ^ ^(Dm^^^il^^^^^^- 

4ffl®A 9 0 8 &Htr«k'5 fctfc«)«s fc*>?9 l i fc<fc OBfcanfcWftvws 

-f 7° 9 0 9 fcit*.* ^n^n©AM y 9 0 9 ©l*l8Bfc* FffM<D V >XX.X$Mfa%s 
dJgiSn, tt«J«S ©0O*.fcr4<0(B7t 9 0 8 S3iiabfc«^«ISS8^bTK^ 

^CDfeJ6, ffl*©U>X • ^1*3^9 1 Ott. /Hy9 0 9 ^H, D>x>^ • 
1/>X9 1 2, t;V^I«P*9 13, I»/JnU>X9 1 4, fifftSI 9 1 5Rtf#* 
I/>X9 16*»I:«»5J:5ICUT^5. 3>r>t • ^>X9 1 2 H tt^O 

«sfc?Bi*3nfcA9 o so^nmii^fc^**^*- 7jVf,,n 



60 



/NM7°9 0 9\Z&-DTmZnfci±W®lS(DUtt(Dn 9 0 8 tRI»©/h?LSr 
**TV>*. «/hU>X9 1 4te. ^Wn«9 1 3^®iibfcm^^^t'- 
ATf»tMB*«l/M-T«fil»9 1 5£iI^£it*o <SS|6]^9 1 5 tt. */M"> 

^^M-r^>o ^»i/>X9 i e 9 l 5 ftaabfc«^»*tt»wic^ 

^>-y- • 1/>X9 1 2, T;^HIP«9 13,i^U>X914, fifi»9 1 5 
Rtf»*U>X9 1 6fctt, 0 1 5fcj**T«*-r*'J-F***bT, 0tH© 
«£E*BlijqSn*. M^l^T, W>X9 1 2, ^;^BBP*9 

1 3., ^/M/>X9 14, <ll^^9 1 5Rtf»ft^^9 1 6 *6 

9 1 8 S^IT/M 7°9 0 9 ©rtMKBlOtt'W" £*T-*« 

*X3* + ©*xA0M*fT3fc«>fc* BS3*J:^H40 (a) , (b) S#J» 
bT|^BJbfc^SX=g (G) fcSV>T*fflf -tlKlMbTtt, 
H3*«fctfH4© (a) , (b) fcHt5RW*«fflt*^ fcl - idTfOK 



61 



20 



25 



©»*fcs «^«*»MfcWr*-'^*0, «&#*6-r*«l#»lii 

an*. £©««*&Kfflsn*=*«*«©*«' ««©#». xtt^M* 

"5 o 

2 [eV] *», tt*B*»4. 9 [eV] TfcS. d d T , 

T&S : e V) „ 

62 



. <k mmz. §tk>xmiTii^^^, « * « m m <o * m n**fo ± -r 



63 



<Sfp]$n^o fiftSnfc^fctt, »ft±^5EXBS*fil# 1 0 0 3 att 

EXBHlS]§§ 1 0 0 3 ©«^tWE^t5il:J:^ ttft-e**^ 

i|^x;M 0 0 6 OjiRi}:IBSisns (0i6O*») . 

EXBSl^l 0 0 3fcJ:oT¥*4**xAl 0 0 6 ©#^«6l $ tl^H^ 
«Mt*tttU>** 1 0 0 5 ^©mH^EPj]P^n^mE^^oT^^bfc« 
f^Dia^tl, #«»*1^>X*1 0 0 SWoT^xAl 0 0 6t: 

X\Z, iflftfiA 1 0 0 6 ^0«^S»©mi*fc «koT58£bfc-#«^»te* 
1 0 0 5©«*fc«fcoT*ffl»l 0 0 8 (D*ft\Zlxm-2n (H 
. 1 6©**> . EXBil^l 0 0 3 CAWSn5. EXBSl^l 0 0 3 

jjDig$n^-^m^^^#m4>rai/>x^ i o o 7jjfa\zfofrt>^^ 
m + mu>x*i o o 7ic£oT-*m^£i£ffi^i o o scxwa**- 
tkickoT-^m^Jft^iftai*^*- loos cioTftffisnfc-*t 
fittT-^icii^ntSiifi o o 9fcai«sn, &mmmi o o 9t- 

?ft^lff«liit i o o o i o o 2 , 

U>X* 1 0 0 5. M-fBU>X*l 0 OT^EXBSiflSl 0 0 3 0 



64 



mv>xik 1005^, r^tfU^iat^M^w^^^* 1 0 0 7lt m 

id i o o 4 ©gifea^t^-f'f >^sntv»s. 

ll JifcT?, t;^^^7A^4. 2 [eV) T*0, ^ 4 

H 9 [eVD , e£tt5. 3 [eV] "C S . &K©tt*H*fctt' 

£^T, ?«flWIStl 0 0 OCfiViT, «**S1 0 0 1 

£©*»©#»©.* 3 0 0 6 

65 



ns^jR^e^tassi:, ¥3*#?xa 1 o o 6 0^*->±fce&;&<tt«FTs 

s k&^t, tiioiotit fti/>xnoo2, nnnrnvyxik 1 o 
o 5 ^.ktfts^ + iffl i^x* 1007 ctsns»«i/>xo«if»s. 

M 1 9 \ZmM 1 0 1 0 ©^®aP©-eU»fSfBiT»S. EXBS!iBFR]81 
0 0 3 ©«H 1 0 0 4 <£>i£® fell 10 1 0 <D%iW£mm<Dffij8,tlsX*£^o - 
iglOl 0 -Jr-r^^ (->'J3>^D>X) lOlOa^Si^n, 

^TfftMKUDlStlfcir'f *«B 1010aJ:l:^>1010bS50n 
m©l*l:aa3l:^^'3-f^n, XK* ^*>ioiOb±K: 
a^l 0 1 0 c £2 0 OnraOl^l^^i^WA'';^ • 3 - ^ << >tf&ff'=> 

x«s i o i o^fissns. 

-if, EI 2 0 & XZSm 2 1 £#H8bT, CKD^iSCO^^^^^T, MM© 
T^)c 0 2 0 ©tl 1 0 2 0, 1 0 2 fJ^H »«^%U>X* 1005 

ntsnxi/^HT^ d , ±wb© -5 icMKnae&a^-xw >^$nxvi 

£ c 11 1 0 2 0, 1 0 2 2 1CH, BSl^^SISiti^SClE 

tfEPJQSnTV**. 2L©*Jt©»*Ttt, |I^xA1OO6«01I1O2 
2 UttSiE. Fy^«*l 5 k V©«flE**EPln£n, «« 1 0 2 0 Ktt5 kVOS 
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«:pa*-#*^»*ia»-r *aa?L 1 o 2 4 111020, 1022a) 

*jfe»fc*?>> 9»?L1 0 2 4ftt2««l 0 2 0, 1 0 2 2 Otfiai: f toT« 
3H**xA 1 0 0 6 fcWWStlS. MW©«(££#**^©T, »« 

oT^ 1 0 0 5 

igl 0 2 0 tl 0 2 2 i©fll:tt. teat*'*--* 1 0 2 6 *<#ASnT:fe tK 
y-1 0 2 6 lt 1S 1 0 2 0 , 1 0 2 2ftl»£i*fc£»l/TV>*. M 

1 0 2 6©««Mfc*tt**«»®E»ra* 5»snfcii»»c* 
tfsttBEitRWU**!?**. bps* iiricisi^^-^io 260 ^ 

ii! 0 2 2 ttMWfcfe^TWEitftoTV^JB 1 ®«*1B 1 0 2 2 b 

^ zom 1 (Dmmm 10225^0 %mmm^m^^^ 2 1022 
ct ,ii ommm 1022 b^f 2©«i® 1022c fc©HK:£*v& 2-00 

««M^lft©«ftl 0 2 2 d (0 2 1) StU^i. 1 0 2 6tt 

mm 1 0 2 2 ^^2 ©«M 1 0 2 2 c T?Jj$lT^5. 

H1 0 2 2 SiOii^KU&C-P, *aWO*fiE»*Hff«©HS«tl 

*6»*^-*y- 1 0 2 6 ©^ns**«ra^i^^^^^ t ywrniztinx? 
z>^tfc<, mm^^-vi 026 o«@»iB8E«i**aw©fim!E«t«fc o«< 

bfc^ox, ^n.nmvy%% 1005 ^^^sgn©^^#m^^i/>x^b, 
0 2 2 case 1 022 d*ia!tts«fc5cipxbfcoT?, *6»'^^-u- 

1 0 2 6 *jpi-r*J;Dttl*ffl**£tofcfc*- ^^ T ^ IIW^^tt5i 
*1 0 2 6©«lBK:ttKfc^£IH]i!b»#*«*<* * 0 2 6 
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a> socttttj &s £ £ *>&v>. see* as 1020 nmmn 1 0 2 4 <d 

m P^BB 1 0 2 0 at> 1 0 2 2 <E>ili£>?L 1 0 2 4©SD*» 1 0 2 2 at 

fttK ««W©#fti»«[«i**«k t)l&ihT#*. SfeJEK, lil 0 2 2 ©©Hi 0 

fc*3, £<Z>ffl4 ©^©ffi^Tte, II 1 0 2 2 Cgg 1 0 2 2 d £t£ttfc/^\ 
□ ««l 0 2 Ollfetil 0 2 2 #fafcg!g£t9!ttS<k 5 fcflOIbT'b «k b> « 
S 1 1 0 2 2 l~<ft;LT, €45 1 0 2 0 lc©**ffi 1 0 2 2 # faK H: H £ IB * £ 5 

in i 6 ~h 2 i ^m^xm.mvtcm4 ommomm^^ tTi:i3^j;tfi4 

if (D (a) , (b) ^#iLTi»BJLfcf/H^i^^t^lt?.tSlg (G) 

(a) , (b) i:Mt4R?l*Sffit5i:tl:l/, - £T (Di^0J«#BS-r 
20 5 ©HJfiOJ&aBtt, Jft'MltUB** 0 . 2 T-Y £ □ * — h;l/^T©A°^ 

68 



xm^^^m^nmrn^^^nx^^o -^ifi^^i^tTiii: 
5 ~xm^mfrZftMvx&m!&\zAt}?%m,Tnmwtfftznx^z> 0 

£ jg B T 3 6 iR M £ ^ 46 fc jtt f $ ^ £ H T £ » 

20 #58 in© si 5 (Dmffiommfo* ncfcSfcfijRgsriSMbfcm^a&gB 

25 viT, m^-mai 1101 frbMmztitt-fr&rm no2ii»p m^r) 
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(Dmrnttftznu noe tM«iea©fc«>©«»*^?»«5 1 i o 7 1*:**. 

1110 6(D#miSl^^ffl^<t^T£^> w*>yt®x\zft-3<£?^&mazv 

i±3„ ^r<D^ 102ttl/>XfH09, 1110 *«Ttt«l 

1 0 8 HAItl, &#* 110 8 SRBIff *. llaW^^l O^T'&So 

1 0 2C»»CioTKfil 1 0 8*6»iHanfcr*tfii 

1 1 l»U>X*l 10 9, 111 0fc<koTtt*3nfc»» *4->y<<»* 
1 1 0 5 t<Dmmi 1 0 6Rtfl51 1 0 7 ©flsffl «fc o TftttlX** 

i i-Q.5.fcj;oT-jfc« : P»*.e.»iiisnfc-^« ; P«i i i i 

12, 111 S^tf^mC^T^^, «"ffl»-l."l 14±*C«S#f 

ttusi i i 4<Dmt>\zmmmmmw 1 1 1 sTfafioffls&an. 
^ ij i i i 6 fc#8i$ns. 

JRJttt, 1 1 1 tffllt5r*mK*^t©^W«t*5. 

^->7^M1105 fcifcfiiRIStf^*^*! 1 1 1 IC^LT 

R«*rj^«*»^-rsfc«)» w ->7 << ft* 1 1 0 B<D^miM^mtmmim 

JC»oT»ff bT*fc~^*?*l liitt- ftttxcHb-c-****! i o 

1 1 1 i<Dft^x.*)l*-m\z±*&W&*f&&^%** 1 2 l£ \Z'?ZZ.tifi'e& 
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-xn^-m i i i i*« i J'f->7^^i i o 5 ^Aitbfet^, * 

^ - >y j l l 0 5 0iil 1 0 6 tefcMflflsfflKck 1 1 1 

4 )l? 11 0 5AAMn-W?i®t'-Al^M-^Voi1-^, Vo 

ot / ( 1 - AV/V o ) = /3 
ftttXfrfcfc'^ »t>ft«Xfcifi:*<«fc3fc«fa3n*£i:fcfr?K raw? 

2a/ {1— (AV/Vo) } 1/2 = r 
£ ^ , %mx\Z lltt^ , SP 1? ft 14 X ^ £ & 2* ^ * «t "5 £ fli 161 2 n * • ^ - ^ 

(1— AV/Vo) (1+AV/Vo) 

2 {1- (AV/Vo) }- 1/2 =2 {1+ (1/2) (AV/Vo) } 
T * £> J&* £ » 

r -j3 = 2c*{l+(l/2) (AV/Vo)}-a(l+AV/Vo)=a 

f^fflt©««t j: ozi^^a^x^^^iifcH-r ******* n» =1 * tTi 

1 0 5 lc«fc*feiRg£&«T£ 

ux, tfiii i o u&^ttHisnfc-^M^i i o 2«=i>x>-* 
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"V- 
1-15 



■ ^K-Aftanfc-w* 1 i o 2», bd*i i 2 i *iai^ 

fc«, m*U>Xl 1 2 3, 1 1 2 4 K*oTl«THSO^i^nTi 
5 *tll22' ftfcdtbfcft. ^->7^HH05W. H CD i « , 

1 1 0 5ICJ;oTAK«*»fl»f &*Ttt»l 1 O 8 ^*** 1 
XKlftoTJi*. I^V>XH 2 5 1 1 26fcJ:oTi*S 

: n ftT*5B»l 1 0 8 *BR»TS.. 
J ? JV* 1 1 0 5#6aift-*t«l 1 0 2t*oTtt»l 1 0 8 

Si * «nSl 1 2 2©Wn©K*l#fi£ra*a«>*lS> (B4CM>T, «BCS 
5 t M^) CMT*fc». - Win 0 2»*»C»oT«*»«l 1 

h 27 , IU8 *. fi «n. ^>*>w-«« 1102ffliR 

>*>y«l*lS8 1 1 3'0. 1 1 1 3 1 *SKtt&ft5>. 

K«l 1 0 8(4. 1 0 2StSt4SSffli^^ Mnfh 

C*,TlltS hfcMDffS^**! 1 1 1 tWHt*. " bTft ^ 

20 BBOfil 1 2 2«fflD£»JST*MOS*Tr*Pinffil 1 3 4 V X ^ 
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1 *>e>ttffi*nTttttxK#LT»«>fcjifT tttfc^ifi 1 1 o 2 ft 

2Hill0 6OMfl^Jit^ftla^. HP** 
SiiKflfill/, S5110 7©«a«lfilffffll:J:0ft*2 afcttfe^ BP"£> 
^«lX^3fit?< J:5KOIIfiiIf 1 1 0 StAltb 

o 

Ai^M-*v oibfcit, VoJ:D «b A V *? $ V> x*»*- 

xn^-mte, nm 1106 laoT^s 

a / ( 1 — A V / V o ) = 8 
*>*±3fcfi^sn*;i<i:KfctK RISK. Vo^^AVfc^/h^^x^J^ 

— xm'f-mtmft 1107 laotfti 

2 a ( l-AV/V o) - i/2 = 0 

0-fi = 2a (1-AV/Vo) (1-AV/Vo) 
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- 1 



(l-AV/Vo)- 1/2 ^ (1+AV/2VO) 

9 -g = 2a (1-AV/2VO) -a (1-AV/Vo) 

5 = a 

^£T3. ^IT, i o 2^->7^* 1 1 o 5KJ^ 

I mi £ n a. cot, feJBmK j; ? T*«k©t:--^M©^D^b--^*«*-r-i»*. 

******* w«nw^*«tt3>h7^ha«M. ^wwif 

03MM4^ (a) , (b) fc^V.TilWbfc^^^aaft^KlfeW** 
20 SIS (G) r^^fit^i^^. znfcMbTJ*, >3WtfB4 
O (a) . (b) KMT ******* ^TO^Sfit^ 

**<k5, -*#**Rtf*ffl»*e>fe*«**W»- 



25 
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st©ni©iiiiBSi&BaJ:^*<»^** , * 5 * ! ' *5-r*fc«^***© 
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feO fee 

liT< 2 0 Ui7/-Fl 2 0 2 ^iA, ft ft * nfc-*«^» »7 

y-F 1 2 0 2fc*oTiP»SnT«l*taii:Jfl«GJ»l 2 0 3, 1 2 0 4Stf# 
j*»jEU>X 1 2 0 5 ^mXfMDUl 2 0 6 CM 1 2 0 7 £3!3o R □ « 1 2 

rtuno.g, i 2 iot8T^->-7^Hi2 i ifeMbfc*, »• 

1/>X1 2 1 2fc«k-3T«/hSn,'«l»»t«l 2 1 3 ^1T, X^-^S±IC 
-<r>0±K:tt*3n*. M#ft«ttl 2 138, tt»l 2 14tOMi:»W 

zntc-Am^m*. *t*w>xi 2 1 2 ©«**: ^T^nTiDaan* * 

ai^n*. 2 1 stt, A»ufc-*«*a©»***-**«« 

m**m*-r*. £©*»«*»* *©***©**» cm^m k^ot^i 
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ltf 



13 



25 



■a- • u>xi 2 o s^Mt^iio^nt^ix, »i©«si 2 n& 

2 1 2©*ffe«ffifc«ff£2 0««l 2 1 8^e>IECDi«mffiVo^;i/h^EPtO$n> 
%mV>X \ 2 1 2©±fifl«SR^Tffi!l«aK:«SI3©««S 1 2 1 9fre>/h3V> 

qbe ± a v o^;uh* ? BJJinsns. 

1201, 7 y - h 1 2 0 2 , f^^fflfiir^ 1203. 1204, 

1 2 0 5, HPS 1 2 0 6 , 3>f>it->>Xl 2 0 8, filft 
§§ 1 2 0 9 , 1 2 1 0,^->'7//H1211,»«l'>Xl212 1 i 

1213 aocnsfc^^Kittajw 1215 »*, 1 2 1 

6 i:iR»i^nT-o©«f tsi^a • ttm« 1220 si^-rs. «^ 

^.^^ 1 2 2 0 (Dwmm^^^it. «E±AVomtf-10#J^ 

±-pRWlfcJ:5l:, 2 2 0tt,tt»l-2 HlCff 

^r/t^->©-o**3lEU, jfe3lE©tt*fcbTtt» 1 2 1 4 £ ttffi S nfc - * 

220 tra*©**©^*** • (hs^i*) m^*** * **** 

1 2 2 0 2 1> 1 2 1 4±©^v7 r Tffl5©SE*«0 

20 SBH^fc^J: e>@B«$n^>o 

• *m* 1220 {z^^xM\zmmt^>t. 1 2 

1 5 6 a* s nfc*a«f » 2 *fls*«^« »s n, ^©2«^««*h«^ 

-^iiits. k»i 2 1 4©*Bfc*j*snfciai&/^->«>H 

tt»l 2 1 4±(D^^lB]S§A^->^^Tlll^T ; --^^CDjt^©fc0CD 
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TPiT©^HlT^$n§. ST, tt»12 140*Sfc»*SnAwtttO 

^.T, i^l 2 0 9, 1 2 1 0 R^->'^H1211WT, 

M12 1S>^t)fflt. *©«ft*#©£±#?>* <HMfc:5*n.» **l 
JTT*. ±|B*2©#fifc¥fT&/^-> • X*5?K^T«b, «.!*» 

1 2 0 9, 1 2 lO»tf^->'7-fH12 1 l^^T-Wl"^' 

^»ff**ff±AVo®**S!A5*fcff5. ^e»bT, 02 5© (a) \zm 
±fE© r*««*©tt±a*0*J 02 5© (b) KiStiii:, «J£±a 

02 5© (a) \Z*»X. ^7AttlEAVo^-AVo (x) 
Vo^+AVo (y) T*/KT*S. BP*>, A± 0 *«* *> « ^ - ^ * * b T Vi * ' 
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jDDT^*ffi±AVo<Dfit«, {-AVo (x) +AVo (y) 1 /2l:»St5 
lUEgUCte. «EE±AVoteO~±2 0 tf)Vh £ T b t fc ^ ©T, 1 07 

(a) 0^77All^B £m#T5©{C 1 5 07>f D|J>t^S tfe^o &. 

*fc, ma. B&aje-r*©fc:» ci©*} ■5^»»^<» 

IH25© (a) «fc 3 fc, iAVo©tHT-AV (1) + AV (2) , 

+ AV (3) *KSUTiffe±3W?)**«l5ei/- jR*«T?ifi<HUtif77A, B 
Z&tb, S±DO*/M + AVo (y) » -AVo (x) *#«>T*>.kV>. 

02 5© (a) ©A, Btt3Rft»©»«*bT^*. Sf6±*«0**P <m 
m) , »*U>Xtff±AVoSq (^b) ttU, MA, Btta. b & 

(p 2 /a 2 )-(Q-c) 2 /b 2 =l 
ii^-fr^c ilT, 3^©Q©fitQ 1 > Q 2 - q 3 & fcttfcf * P ©fc P i * 

( Pl 2 /a 2 ) - (Qx-c) 2 /b 2 =l (1) 
(p 2 2 /a 2 ) - (Q 2 -c) 2 /b 2 =l (2) 
(p 3 2 /a 2 ) - (Q 3 -c) 2 /b 2 =l (3) 
-tl&©^ (1) ~ (3) *>Sa, b^cOl^ai^n, q = c©i#, 

SSOCU^mfti^^tfc^^*' £<ra*fcbT, +AV 

o (y) ^^*^> £ £#T?#*>. 

025© (a) 0^57A, B © £ 5 St± 0 « ifi - > ■ * * ^ * * 1 ® 
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$ (BStf) • 1 2 2 0 tt^Jt^fT, SV>©E*# 

&*RB**3Eg11£* 13 3 :fe<ktf 0 4 O (a), (b) S#lbtR«lfef /H 
*»!iS#8cK:fctt*&3:Xg (G) t^ttffll^ d ilc «fc 0 , ««Bfe/^-> 

^tlCILTlt 0 3 43 J; 1*814© (a) , (b) CHtSR^SSffltS £ ^ 
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©&££fr ^m^sm^aEsa^affl iwnsnc^-r«^n*fc 

Sgf 13 0 1 «l^l$^?iSHT$ 0 » A7'Q7^^^A^D^^ 

t^sns. A^D^it iT©if^i3 3oi:i^^ni>. 

S^JBfcttJ&faS^JBWn 1 3 0 2 a, Rtf, -&«^*&«**S*3** 4 
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*«»ER^fiat»Bom^*r**T^3n*C7xA 1305 \zmmw.\zmt£Z>&? 

lClSft$-t±3EXB4I[p]g§l 3 0 6, iSPTA-^ (NA) 1 3 0 7, Rtf, 
^PHPTA 0 -^^^®3§b/c-^m^^*^xA 1 3 0 5±fc*Sft£i*S*f'»l' 

>X 1 3 0 8 *«iB«$ns. 

4ifI/>Xl 3 0 2 bt«fcoT«i/>$*l.fc-*« : fi^ EXBfii 
ft g§ 1 3 0 6 (DUft£.m\zMZ.tt 500wmX250 ju m <D4$L £ £ £ ft 

cipjA-^t 1307 izm^nm 1301 a p**— a*-#£?bj$i^ 

£ x A 1 3 0 5 ±\Z\Z j m%.\t 100/xmX50At mOl^^^n, 

m m 2 n & . 

X- YTK^SF^l^^lftprtg^^^-^ 1 3 0 4 o±i:fiiasnT^«. 
A^ny^RtfB X Y ZtiL&mmX£.<DW&&& 2 7 (a) .fc^f, 

J 3 o 4 ^xA 1 3 0 5 £ if b ^SiT X - Y 7j<¥® 1*1 Sr ® &J T & 
:ilC,J;,T, tfx/W 3 0 5 ©tt36®*^ T]ii^^S$n^c 
&43, 7f-yl 3 0 4«B^ 1 3 3 0 ©±lllI$n^. 

a^p ^©^ffifcisissnfc^tt&sefts 6 ^^ +ra#«i^>x 1 3 0 9R 
^a«»*u>x nut, :n^^>x©tFii:iei^nfc^i9 1 3 1 0 
-^ifioiltt^^xA 1305 ^ e»^:tH^nfc-^«^^> 

2 i ©ti »c*g«ts n*. 

2it, iJt7^U-> 1 3 2 2 t, ijl/-l/>Xl 3 2 3 i:. SIM 13 2 4 
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*;H£fll*.T:fetK MV>Xl 3 0 9 R^1311 

JftftgB 1 3 2 4i:S< J:5l:EiSn5. SRfcW 1 3 2 4 U l/-l/>X 1 3 

,. t ^$tl§. &ffim^©S/NJt*lp]±£1tSfc«K ^feiJ)5TDI (Time Delay 
;| Integral) tfcttlg£/IH>5©J&*$F£ — frn^-tiKDMttlZ. «t o — 

P ^Hi 3 4 6 (1 IS, -^Xtt^njJliCB^littt - K*ttS. ^IS^ii 

ics ia«^sifi?fc«toT*^sns. 0y*.tf, 027 <b) fc^i-<k"5fc:, 1 3 

4 6 tt, gflfi 1 3 8 8 F 1 < tfeftS. cKD^e- H 1 KlfcVi 

T, MM 1 3 4 6 U. ^A.«BSY^fS]^aoT 1 5 0 H z OlMTgni). £ 

m&m 2 9 ic^-r. 12 9th mi&&m%i&* « 

20 T#lfg$3 OdB (#<j3 0fg) fi£^T. SB J&> E> «* <!> fc ffi 

»**Jnt)o fc, ^(DmWl\Zl 5 0 H z ififtD^tt^^^*^^ 1 '^ 

*mW<VW> 7 ©HJfiW^HTtt, Cin&i8tt*fc«>» 02 7 (c) 
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a l-^l 3 2 5 ^A^D7^Ig5tiit5. I©7^faX-^l325 

ft, 03 \z7sk-t&5\Zs MWjmmmm® i 3 2 7i:siwi:ii^nxv^„ 

7 / 7 ^ ;iX _^ 1 32 5 &l/ii»l«*ffllHlK 1 3 2 7 <£> $E H§ $1 Eft £ El 2 8 
1- 0 Higfc*-r«J:3K, 7^aI-n 3 2 5 H £E«»***-r 1 

3 5 1 & mmi 3 5 2 aRtfl 3 5 2 b T&A/Tft SJE**^ 1 3 5 0 i, l£JI 

f^f 1 3 5 0£H1M1 3 5 2 bfflfl*>e>^j$-r*fc«>@^-&i 3 3 0 H@5££n 

1 3 5 4 tStt5. femm? 1 3 5 0ft, ill 3 4 6 ©A^D7^ 
<h3£^ 1 3 5 4 t<Dm\Z&&nT&r>^ Sil 3 5 2 att, A^O^O« 

11 1 3 5 2 b»«##l 3 5 4l:gf$nit^. nnK«fctK 
1 3 5 0ft, 1 3 8 8 CJ:0, jRffi 1 3 4 6 *J|^!*^T< 2> t tttiEO 

J£*K &ft 1 3 4 6 #&^5£#fcJ:Jia>E:*3*£tt*- 1 3 5 0 ft, 

ftft 1 3 4 6 CDjgK) 1 3 8 8 ^ffll^JT 5 ft feMW^fil fctft« $ n S . 09*-fc£* 
||,1 3 8 8 11 1 3 5 2 aRtf 1 3 5 2 b t Z> «k "5 Klffill $ 

1 3 2 7ft, JE** 1 ? 1 3 5 0 ©Mil 1352a, 1352 

b<DM*m.mz&misnft-*sm'( i 3 5 s^^ 1 3 5 ****** 

tfc^tl^o pJ^^ >^ * >7, 1 3 5 8 ft y *7 9 > 7. L , JSlrt 1 3 5 6 ft*£ 
MR„, EEmSS^l 3 5 0ft«m^»C^^1-^>fcfe, fcyiJS^SnfcffiM 
f!35 OfttfSKlttSffllilt&l 3 2 7ft, '#!»#* 1 3 6 OKiD^ns* 

f o ' = 1 / { 2 7t (L C) 1/2 } 

/cffim^^ 1 3 5 0 ©l^^ICiI*HT, 

f o = 1 / { 2 7t (L C) 1/2 } 
*i«4t5J:5»:, pJg^>^^>Xl 3 5 8 O-f >**^ * L #H«ESn 
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1 3 8 4 ICJ: D ^$n§«^W^^^^tt^WTSo 
0 2 6 CSttfiiSgf 1301ft, 1W»« 13 16 (C^oT$iJfP . fl 

®IIM^t5CRT 1315t, ^-^W-^^fflr^&A^-rsfc*©* 
F ^-W^mcDXtl SB 1 3 1 8tSi^5, 03 8^ *^SI*fc£gM8© 
A-F^mT, 9-**x-'>a >fe£*>&1W»«l 3 1 6 ^ifiStT 

$iJiBI5*ftl3 14«, HSl/ft^CPU, RAM, ROM, A- F "X >f * * » 

^©^tUlttt, 3f^2Bl 3 2 4^^iU&tIII^i^^xA 13 0 5 

ftb^V^o:AC0S2P®#^-^^fB^l- T;fe < S ^®^ fSlt ^ 1 3 1 3 ***** 

5A©«, ^M^Py7M3 19M^T^. ^©^Pfittffl^D^ 
1 3 1 9tt, ^f-/1 3 0 40XY¥®^Oift^OTt^i*l:- 
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£H#U£-rs«#i£*r-r«>. mk, ^o^te^a^D ^ a i 3 1 9 n isttffi 

$ 1 3 2 0 ±^mj&znrz—&mTmmm^^-? zwtfritih, mmm^-^ iz.m 

^ic, £©^;66©7BflB©ffcffl&iftg3-r£. if hi 1 3 0 1 a j&>*>— ^m^as 

5 £;KtiB fi^MP 1 3 0 2 a, 4if P>Xl 3 0 2 b, EXBH^Ig 1 3 
0 6 Rtf*f#Jl/>X 1 3 0 8 £i!bT, -ty hSn/t^xA 1 3 0 5S®±KSS 
«t5. _tj£<£>£ 5 5iA 1 3 0 5 ±T^JA« 100jiimX50 At m<D$^ 

;1 X 1 3 0 9 RtX^-^#«l/>X 13 11 \Z >^J^^-h 1 3 

id 1 ;! 2 i ©Tii:Mi§n, mm^i 3 2 4icj;»9»fc£*u £xa 13051 
!::; (D&&i£ntz.m^(D-&n.Tmmwmt>nz> 0 xt->? 1 3 0 4 srigKbx^ 

j;:: i/\ 1 3 0 5 SffiJtffiSKX- Y7K¥®rtT^^^»jbT±IB¥Jli^^tTT§ £ 
I i£^$nfez:^ttf «iafc£»fcbTV>3=ra-l;:» l 3 4 6.ic.#«jgifc» f. 

in 0 (1 5 0 h z ) <DMmtiiifr*'atsfn-t}tfmt>z> t> 1 3 4 6 it ^©est 

P WStT5£3:5#iSf&* (3 0dB) T;i0Jgttj£#£if "ISS"tf"CH^"S!&*r*. 
d ©*gft 1 3 8 8 11 ffi**-? 1 3 5 0 lCjEAOffi^<&fPSD-r^. ffiMf 1 3 
5 0 H fttt 1 3 4 6 (Dlftx^;K-^-Bttlx^;^-tf itTliiAt 
ffim*^ 1 3 5 0 GDpfgWM 1352a, 1 3 5 2 blCtt, <1 > ? # * > X 1 
20 3 5 8 (L) Rimini 3 5 6 (R D ) A*E?iJS^S nT#!SE& bTV> 
Sfc«>, ^J1$E$C f 0 fc&V*T, JEMf 1 3 5 0 (D^*tt-r >£-^>X <h , 

o^^>7i 3 5 8 (omw&L^ > tr-^*vx l t «tB«;$n, #jg@ss<zM 

>£-^>XH mm±* *£#l 2 0 5 6 (R D ) © * £ fc £ . ft o T , ^clSNffc 

n mnm^i 3 5 o^^tii^^nsi^x^j^-n asti 356 (r d ) 
25 i:ioe^aui*sn?). 

^<LT, ftft 1 3 4 6 ^ e»BE«m^ 1 3 5 0 ^ ti\it) Z> ft * & *§3£T * «t 5 K 
1 3 5 0 tt^&^^-rs^ttw^O, £ 0fl4t?>iil 1 3 
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EI 3 0 iZnk-T&S \Z, mmmm^tVXCDm^ l 3 4 6 ^1Hftl 3 8 2 
5 (02 9Cffil) O^S^^«, 1 3 8 4 &j$ofc.ityiJ^filHl 

ttl 3 6 0 ©#JgJ*#fc«kt>ffl»Sft, l^l 3 4 6tt, ^ilT^iM© 
<£V>il&'&te3iWifc 1 3 8 6 KfcS. 

! 1 JteOJgJBCDm^iKl&SgB 1 3 0 1 MSgElifcfrfctfxA 1 3 0 5 (DXmZ®. 
? i'Sffl^Sii^tS. £©#85*T?«, gipiiifcBB1ftg& 1 3 1 3 frSBfc^Wb 

ii! jg^ies^ it r^pd^bj iify^-r^o z.n\zttv. mmMMtffftfevw 
m <ua±©«-&» mmmrf&^twmi>T r^sswoj tmfe-rz* Kimvtm 

2 Jgbfc*-^ Z\(D£2, CRT1315CI 

tk^MC — ^m^^Hiit 1 3 1 7 ^^^-T^ct "5 <fcV>. r&&* — 

/t^->7^>mBTfc, .0!l*.fc*EI 3 1 (a) ~ (c) \z^-?Xffatfi& 
20 Jft)js»5. H3 1 (a) fcte, 1 3 3 l&tf 2 

#@^^as^n/5:^(^y-r <d@^ 1332 ^i^titt^. 3#e^^tu$tifc 
mcD^^mmi 3 3 2©i 3 3 3 osu^*^RS*wr* t*j^$n, 

25 EI3 1 (b) Ktt, £xA±fc^£SftfcA*->©»ffi£*fl^*^#*3 
ntl>5. 1 3 3 4 * 1 3 3 5 O^l^l^Stfett 

®^l»CD-^*^iSl©3fififg#^ 1 3 3 6 - ©fg#a*^«>«IE 
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6n&7U^>a-^Hl/^H 3 3 7 ft aiaw 1 3 3 8 * A ° 
1 3 3 4 ©»«fcUTH£-rs £©*3fcM£3nfc*« 

03 1 (c) Kite* Sx/\±£^/£3nfc^*->©*&3>h7* KftSlfc 
t5«*»SSnTV»5. H2 6tSti*l:*^, ^i/\ 1 3 0 5 ^KI 
*tft©««l 3 3 9ftKtt, «^tffiA«ttOVC#OT- 1 0V«^ 
^T*5<c £©.£#© - 2 V©Mtt®tt 1 3 4 0 ^SnSi^WttS. 
H^t. ^xA^ffil$nfe/^">l 341Stfl 3 4 2 H - 4 V 0 

tt-2V|lfiEl 3 4 0T2 e V©31»X^;i/^-^ffl^-r*-lilRl#©3i«* 
JtoTV^CT, ^©#t->~>^^I*S 1 3 4 0 5i^« 1 3 4 3 £ 

3 3 9 ^^>^tiJbT^ffi§lT^ttJ^n^ 0 A^-> 1 3 4 2 ^ 

fettasnfc-^^*^ - 2vottt»i*«A"6^ mat 1-3 4 4 fcst 

«J;3fc*xAiBfcifiV>RSn*©*C, *£ffi2n&V>„ t£oT, A * - > 1 3 4 1 

uj§^te-#«^IM#K*tbT±fB© «fc "5^^»J^ftfT^ ^.h^cfcD, <£ OK 

iat H 4© (a) , (b) ftfflViTKWUfcx/W^fiafi^ft^^^S^x/Ntt 
*I8 (G) fcjflv>fc«'&fctt. «««jfi#©fi»fc«k2)tftWia«©*^**« 
fcl«itT?**©T, »*A<*»flE«)«aE^llt»0, *R&«ft©WWIBittf 
^TtS. znKWbTfc, 0 3*<fc^l2!4© (a) , (b) fcH-TSSft^ft 
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^fU-9t«^<< -j8Klil*»4t*©TJ. * 
5 ^«ffl*©7^^3.x— ^ 1 3 2 5 **«©*SJ9ffcK«-r*£fc 

T#J&^pJI!§£&£ 0 E12 7 (b) t*-r«**5ft#^Oyi7A*«Y^ 

[6]©Jgi!j 1 3 8 8 £ttTttfc< X#fl©«»£*-r**^ SiJ1HOT^^^-X- 

fi MM^fflUm 1 3 2 7 11 H^J^lglElS§ 1 3 6 0 £«PflfiT&S&S«fc< * 
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5 * Att£i±3Jfc5£T&£/^\ E x BM^l^ 1 3 0 6 — #m^iS££^x 

A 1 3 0 5 (D&miZ&WblZXttZltZ&S JCbTfeiVi. 

^ xAfc^oftfUBESBiirai" s z. £ o^i^ aauc^offi 

jE**Hiip$n7S:^ra«i*«»o fc. y ^ ^ ^ ^ ^ ^ xa 

25 fioMft^tn jgaz as© ^ # $ ^jfeSBtt^y^sftft 
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T&D, f xA**t3»^t«i«l 4 1 2SI > fcfe©f»S. 033ft, El 3 

3 CStJ:5fc. M 1 4 0 5> 4 12, ttftjl 1 4 0 4*6*««l 

m5t^W-r§o ilil 4 1 2 ft, lUiHO lRtf*2Ml 4 0 2 ^ 
fr. l.ltiMO lR^2lil 4 0 2ii, BiJ*fc*ffi#EPtDT#S«fc5K: 

|g 1 HOltt, ¥®Hfc::i3^TPm<0«ffi« 14 12 © 4> i*i SB # R J§ 

3aas^©-as^6^D, 121114021*, m««©»o©n»»«a»»^ 
e>^^ 0 *«« 1412 ©±#fc»*Ji 1 4 0 4#Et*n«. mmm 1 4 0 4 

WAtf, lmraJI©f77^7l«ti, 1 0 <V^± ©«4fcl£ + # 

x/W 4 0 3 l3^-rS«E©fPUPft, t^7X7 ^JR©&«SB#£WT*« 
Mfl 4 0 6 ^lT&^n?> o H3 3l:StJ:5^ 2i©»»f 1 4 0 6*1 
tfx/W 4 0 3 ©«ffifc«H»£nS. 2i0g«f 1 4 0 6 ^ffll^ifi«> 1 

a***©-?***, tt*-r*^K:tt^s3m»***»n*«**©T?, ^ftu^i 
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4 0 614, J&Jfi 14 14 ZftVTnm 14 16 ^Jft* O ft ^ «fc 

£*£V>»tt#i8?K A-xf £;i/£?R«£iir£®"e* 1 4 0 4 ^KffiirE 

EI 3 4 © (a) temj£EPiD<D^-f A^^r - h . ^1«*6»CJ4» UlATa* 

-TJ:e>^> P#£iJ t = OlC&^T, 4 k VtfHJJDSns. £ x A © 4 1 ASBRtfE ffl 

6b##k:^* ^ >? zftfcmm t = t ofc&^T, famine, iBTst^^i: 
4 k v^EPUn^n*. ^t = t 1 T'?iA©.tEc^>bf^<-3n (Ttf 
e>n) , t = t 2 T-4 k v\zm?z>&ofcMW-znz> 0 gi«s&^2 
mi®«> isaa t = t ^zmm t = t ,{c*^t, 4>Lro«ffi#Ttf e>n, «j 

^^yi7 \z^tm^n^nft^ 3L/\<Dnmifii^T iyftnm t = t ,t^x a©* 
jbecj&vq vtcsn, ^xA^^^^mtn^n^c 

Krr*«^fctt, H34i:ijft«»TSn5l:. » l MRtf * 2 ««fc*n 

-€tl^ 2 k V©«EEA' , B' #B]Jn£ft*. £ x Afc - 4 k V^PPiDS n* £ 

^i«iR^2ttan^n^i:, - 2 k vtfftiaz nz>o loi^tiT, 

«EEWin]fc«fcoT&B&±K:«flE£*&»Ji 2 1 0 4 Kl Win b ft t>> J: 5 * © 

T\ #ftlg:Jg©flfc«&B&ltT#*. 

14 3 1 *6ftffi3ftfttfllt (NA) 
»57;-M 4 3 2 ©MPT^gft fcT-AfcRSSSn, □>T>itU>Xl4 
3 7 U>X 1 4 4 3 Tlfig/hStU ~4k V £ EPJn S nfc x A 1 4 0 3 

Jg-ft^nS t^t^, ii[fi]ggl 4 3 8Si;i 4 4 2 H<kD^x;M 4 0 3 ±^^S 
fS B ^ x ;M 4 0 3 *&*HlSn5^lfltt. ^l/>Xl 4 4 3Tlfc 
£tl> E x BttM^ 1 4 4 2 7? 3 5 ° gS, £ft» z: # « ^ & ffi §§ 

1 4 4 0 TtlU$n i ^i/UOSEMWI^n^, 03 5®tfi^tl^ 
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^T, ^ 1 4 3 3, 1 4 3 5 « $4 £r -fr 2§ Jl > 1 4 3 4 # ffilE §§ H , 14 
3 6«|PS, 144 1«y-^F, 14.44tt*Sf»5. ")i/M4O30 

*^BJ(D^8 ©^M©^^*, BI3 43J;^0 4<Z) (a) , (b) TIMLfcx 

#«ktfB4© (a) > (b) Ult^iKBMiffltS^tl, -^©K^ 
(a) fc^i-fcOfcK&nSBRTttfcV*. fll*.**, 03 4© (b) 5; T <fc "5 tc 

fcfc^Ttt, tjmfcllS + TfcAJ^ttltfcar**^-^*^ 
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frfr&ft&&ffi\Z*ZX ; r- : ?G>-Wi!fiEi 3 6 \Z 2 tlX \,* 2> . mW<om&\Z 

\zmtt?z>n?mmw(DMffi 1501 <Dfti#®'tfct)%n : ¥'mmmm 1502*5 
iD#itf»nti^ 0 mnmmtn^m 1510 tj:oTX5i^^nt^o, 

5 >ACttH$Ef 1 5 1 1 HiotlSII^nT^^ ^LT, 

g£1fj 1 5 0 1 1 5 0 2j&>£, *®T£«frft&#xA*?<Z)St**S fc#L 

i KJft^l 5 0 4lJXYXr-y (£AT#fc*x-5» 1 5 0 3<DY^I^-5J»»1 

l{8 5 0 5 O±®t©0#tte>nTi/^. Y^fS] pJKjgP 1 5 0 5 \Z\t, Xf-vl5 

E 0 3 (DXjjfaBjmU 1 5 0 6 O^H® 1 5 0 6 ai:lR]AH^5iS (0 3 6 <D 

P [A] K&^T^pMR^T®) 5 0 9 a<«i!fc]&9tttt5ftT 

1 #0, l 5 0 9 ©flsffllcfc D ^f-f K® 

6 jiAJSYJfl (03 6© [B] TUtEttfo) fc^KT**. *&fc»EE#£tt©- 

1 5 0 9 nmrniz—mizm 1 5 1 8 1 1 5 1 7 tfau&sftT* 0 > nn£©» 

J:a?&:«ififc<t t), Y^I^bTSj^I 5 0 5 * &*SEftktt«6 X3LW 2 tl Y # 

20 ipJ^g^Et^Wj-r* - £3 lC&oTV>£. ^tl^O-i©il 5 1 8 

tl517 tt^ISjSBl 5 0 5 ©»flEfftS^ 1 5 0 9 tfflg 6 JlT l/> S ® £ * <&# 

Z\<DYjjfa*lWim 1 5 0 5 ^liLTV^X^^^IM 1 5 0 6 03 6^ 

pJSb^ 1 5 0 6 Kt>£ofc< ^«©#JBE«iS^R^SI^t9;^e>nT^T, 
^ 1 5 0 7 l;«UT*flij»T$JtSnt* 0 , Xjjfo\z&tE\z®W)-?Z> - 
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Z.ftib<DYjjfa*imn> 1 5 0 5 tX^^W]^ 1 5 0 6 0&!&&3fl*'&:fo1*S 

5 §0 

W}-?Z>m\Z. 1 5 0 9 izttfa-t F®l 5 0 6 a1>l 5 0 7 a(t 

5 ^ ^ Lfc»ii*iftt5fc»K:V' *mm<Df& 9 -©^is©-j&a&« ....... 

^7-i? 1 5 0 3 © Y 5& Ir] "PJ 1 5 0 5 ©±ffiiCtt + Y^frt- Y#fr (0 3 

8© [b] Tfe^^i^) fc*#<e«7K¥K:aoaibfctt«t)Si 5 1 4***?) 
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tJ» 1 5 5 0 ««iUSn*i5t&t)^5. £fc* X^^^tt«6©±ffiCb 
EH»©tt«JD«l 5 1 2#±X#ffl (S3 8© [A] T£££l*]) K 3fi 0 fcB 1" £ 
5fc*^nT*0, 1 5 0 7 ©±ffii:©MK#fcttt>«l 5 5 1 *« 

^(Dfztb, Un&l 5 0 4 #£©{£ttK#»LTfc#fc89SBl 5 5 0 <h 1 5 

5 l^f^$n§©T> pJSjgU 5 0 5 Stfl 5 0 6©^»J0f KftW h* ® 1 5 0 

6 a*l 5 0 7 ajfr&tf^tfttttlSnT'b, RDf 1 5 5 Oi 1 5 5 1 CJ:^ 

»m#*©fc»)W*wr&n3fc«>. ifiii«i»snaii»iiitto2M 1 5 2 4 

7^_^©pj«jsp 1 5 0 5 <Dmmx.z$Tmw.zsiz»immi 5 0 6©t®k»> 
#je«isw.i. 5 0 9 vmmiz* 037 fc^$ns<fc5fc^ftSi^JB0»a*7&j£^ 

13^15156, gftb&Afltl 5 17*151 8«t5f;^T^<, *2 
tfe«T*ttffifc9JfcM^ntf£Ml 5 13*151 5©E**Ttf*21t*«T#. 

1511-1^1511-2 enr^s. ni^i^f-^ 

1 5 0 7 *«ktfAC7S>>*l 5 0 8 ^IIbTA^y>^l 5 0 8©*»K1»U 
TV^ Q 5 1 1 - 2»X^IrI^»» 1 5 0 6 Hf«^n, X* 

IrIrTSiBB 1 5 0 6 ©T@K:W P 

tt«0S15 12&tfl5 1 4fcK«f*^ ft>A'CMOW 
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ft«) K)m 15 14 £>*J^teX;5ft pj Sft^P 1 5 0 611, \±W 

^I'&ttA^ 1508 ©rtgte-£n-€n0£-r5»j£tt"5. 

0 3 9 ft 9 ®^«S©?BSifc:*5tta^ 1 ©^fW^^l/TV^. 31 

5 (Om\Z^X\i.. ilO$feS^t^t^tf iilt^ 1 5 0 2 (DJliC, KttS 

#UT*>, tt^O t> O^BB 1 5 2 4tett^D 1 5 1 6TttSJ&nT:fe9*'£ffi«f 1 
9 5 10 tti$nTt^©T, >A'Crtitt^) 90rtBBl'5 24 t ©IBlfcJE 

io/i tt^oo i 5 2 4 ojE*±#sr<s< e>n*. tt^O^l 

E 5 16 tOBKHIt >/\*Cl*]<hMS& 1 5 0 2 ©ffi* £ E<OU 

ttgjt) i 5 i 6 (Dttnit't?^ ? 2 xmoimMW-vffij&rnit, ums t^m^o 

fc*3, K^S (^xA) CD^IffltEfliLfc U >^8BW 1 5 0 4 - 1 1 

5 0 4 (C@^$tl/c^^cDPS^p D pT$. 0 . ^xA0i^a^©a^i't?i 

20 *flgit-r*»'&T»oT'b, tt^jo i 5 i 6 (Dftttiffl^mizm-DTU'^mm 1 5 

5 2^jJ$n5J;5i:, ^7xAtl?l-©S$(:»Jl$nTi^. ^ til' <£ o T , 
iiSsrot'cfiiHifiWIttTt), ttflDO 1 5 1 6 ©stflfflfflSfctefirK-^ 

Oia/hBKWI 1 5 5 2 ^B)ESn, 1 5 2 4 (Affi^Sr^K 

25 @4on #3&bj<£>hi 9 (Dmm^mmizten^w, 2 ©iMBiTt^. ^ 

f 1501 ©«Ti»flSitSB2 ©ffiHfc^Ib3m*3i£rt»Lfcttgj?> 1519*1 
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i 5 2 o *<DHmmfrp>\*-tijKm%mte-i 5 2 1 #5£tfTv>*. 

^■oti^aKttrtSB^Rsi 1522 ^mmvxn^mm 1523 cf^nxv^. 

>A^Cl^)(?5ffi*^±^b$ , c^^-r^t)^m^^MW^ 1 5 0 2 IC#X*«A 

fctfXte, R^il 5 2 0 ^e>H3SiE«l 5 2 3 £ & * ttl'iiW 

gBl 5 0 2©flH<0£fffll 5 2 4^«EAT*#*tee£^fe<fet), tt^fcBB 

* >AC £«^*Ma**S&l 5 0 2 ©JiOBKtefr^D 1 5 2 6 *<t8!tte>n, *^ 
flgj^lfljl 5 0 2 Sft>nC*^ll!STTV^. 1 5 2 6 ffl-^T^ 

S^io. ^7 A 3S©3&e3JH4®&V> 1 5 2 9 1 

5 3 0 fciglSSftT*?), - 1 0 Otfe^U - 2 0 otssc^snT^s. 
mm 1 5 2 7 \$tfiWt£nT\,*Z>ti:WQ 1 5 2 6 t««©Ki©f»e»i&ffi**r5fc 

£fc> M 1 5 2 8ttt75«^7*0*»i^^^ fr^D 1 5 2 6<7>T 
^Cf^^nTfififS £{±^ D 1 5 2 6 *«tt*t5 £ £ £ Bfr <tS*J o T V> S . 

ft SO 9 1 5 2 6 TZ)!!A£P-a$£n3±, flfEAbT&tfcWB 1 5 2 6 0 
EE -h £ i& < Z- t. ifiX % Z> . 

a # m m <d m m. & ^ & « a* & ffl ^ * ° 
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x-v 5 1 5 0 3 ©MpJKjffiKfc* 0 3 8 IZtk L fc <D t WIM KttSJ DS1512. 
1 5 1 4J&*t8tte>ftT*5tK 1 5 0 4^f©fif CilbTt), -^^» 

©tt^)Dl:J;otXf-yl*lo$fl l 5 l 3 ift>ACrtt^Rt) 1 5 5 0, 

155 i^utt«^n§. jek, 5 o 2<Dmr>\z\tmz 9\z 

SB 1 5 0 2 0*S^Rfl 1 5 2 4 A«JRD 1 5 5 2 Sr^bTtt^&nTViS. ^©fe 

^ x^-^^®jP#. 7f-^l:«»tTi^^7^fl l 5 l 3 fcifcasnT 

q 5 2 4 ©JEE*±#tt*KHS<«l*.&ns. untiD, «f illtSW 1 5 2 4 
io| cojE**<£ViJKI8k:«'P2: td*Tfr*. £7i* ttiSO 9 l 5 l 6 \z^htz£o \zm 

21 ftiM-ZnfrtkWV 1 5 2 6 t?Z>Z\HZ£-DT. £W 1 5 2 4 £5€ Kf&U/i^T 

| 043 as 9 <Dmm<D^m\z^^m^mm(D^^^is^Hi^^m^\z 
ift ssnx^s. i 5 o i « t«y 6n«*«, - ©tt^fc&tmtHS 

f-mmmcoyt^m i 5 6o», .tt^aas:*^-^ i 5 o 3 ±Kitfce&n;fctt**s 

= 15 7 1 i^f^Tl^. 156 1H «?»$ft'HitS 

20 «^»> 1 5 6 2 i, ifHI 1 5 6 2 A^ttHiSnfcif^^tS 2 J£© 
#« W>Xj&> 1/>X^ 1563, 1 5 6 4 <h, ffifigg 1 5 6 5 t , 

£^©ftttl#tt*©in;:SieK:fcS<k , 5 fciift-rS£-f->7'i' 1 5 6 6 t, 
2©(D#«U>X^ U>X* 1567, 1 5 6 8 ^^1^., ^n^t I 

3 6 fcwStl* ±3 fc**»W 1 5 6 2 fc*±*fcLT*fc* *^*©3fc*ll#tt 
25 ^SOD^ffi K#ififc»fcttUTra&LTEfi3nTV>£>. S ^ - > "7 

^jV^ 1 5 6 6 t&M 1 5 6 6 - 1 1 5 6 6 - 2 £<§*-TV>S. 
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6a«U>X* 1 5 7 2, 1 5 7 3 *1^5. tttilS 1 5 8 Ote, zi#ft^ 
| 15 71 ^^bT3i^nfe-^m^^&^mi-^>c ±fB7 l 6#^ 1 5 6 ORtflfc 

db§§ 1 5 8 0 ©ftWjaK^O^jfiR^Wtt^^^^^^^W^'^* 5 *' 6 * ^ n 

2a©U>X* 1563 &rJtl56 4fcioTl/>Sn, 1 5 6 5 T3fc«l 

§|l^tlT0^->7^J^l 5 6 6 ©Hfl*]^® K — 1.25 mm (7) IE 

4o^x, ^ifta^tsiaxs^fe^jSi^oT^D, «^*a©x 

5 6 7, 1 5 6 8 1?l/5l:i/hSnTtt»SlcS*$n5. ««■ 

s ^ zn&z nfr/^ ? - >mm(Dmm*m ^ fc-xn^mzu > x% 1 5 6 7 , 

1 5 6 8 Rtfl 5 7 2, 1 5 7 3 Tt^$n, &fcB^ 1 5 8 0 Tl^fc^aii* . 

^04»0**1/>XB, 1 5 6 7 Rtf 1 5 6 8 ****** 

Mx>X£^J#b, 1 5 7 2 Rtfl 5 7 3 mD^^l'f 

*^BJ(D^ 9 ©^Sfi©JBt8«» H 3 43.3:^0 4© (a) , (b) £#HBbTg& 
?BbfcT;H^»iJ8it*»5Wlg (G) XteStftXfM (c) fc/BV>*c: 

©#«* a ©iri-l, *te«.a©"fflffiiBJttf*iffifcfc*. znfcHbTtt, 0343 

<ktfH4© (a) , (b) fcHt5RM**fflt5uiC^' 

est s. 
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® a° 37 — > & mm f % si » 

«^**K»fcfi*>oTlR»**«« 16 0 1 (DftMmTKto****®*** 1 

6 0 2 ^Ha^^>nC*H«-r*A^^>^l 6 14«0#lt^T''^. 
mm 6 0 l©*Tfc«. XY7f-vl 6 0 3 ©X^f5] (H4 4K*l»T£* 
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C©l5t^S}iilllI^XY7f-y 1 6 0 3 \Z& oT, ^<Di&nffi-t<D&M<D& 

XYTs'r-i? 1 6 0 3 <Di$m 1 6 0 6 « A £ 5? > ^ 1 6 1 4 © £ @5£ £ n, 
Y^l^] (0 2 4 K&^TfcMK^it©^!*]) C^itS Yf-^M 6 0 5 ^ 
I16O60il:ioTl^ o Yf-^ 1 6 0 5 (DMft'J® (0 2 4 K^TSS 
^1 1 6 0 6 fctt«Snfc-*t<DY:5|S]:*M F 1 6 0 7 a^l 
6 0 7 bOYf-^Wcffllfcffil:^i*snfclHl»rti:^lllt5^W^^ 

^(:^tii1-§^^©±, T®R^fi!l®^«^^^ti3i^#EE$4^^ 1 6 11a, 
1 6 0 9 a, 1611b, l 6 0 9 b n^n&tt £ n» £ n 6 ©#J£tt3 
§iMTilffi*^^^tffit'tl:<kD, Yf-^H 6 0 5ttY^jRj^f-f F 1 
6 0 7 a, 1 6 0 7 b \ZM V X *»»T3t» * tl, Y ^ft H » # 
S«k5fc«fDT^«. Sfc. ^1 1 6 0 6 iYf-^H 6 0 5 tOlBKtt, & 
^O^jtOU-T^-^ 16 1 2^SES$nT^ D, Y^IrI 'J -=-7 

ct-^-etT^ <fc 5 i:&oT^s. Y^-:/;w;:te, i« ffi # * ffl © 7 l^->:7 
;PBB« 1 6 2 2 KioTilE^^^MSn, y ^- JfcJfcS nfc#*5I 
S§ (m^it-T) &®DX±BB»ffittS^ 1 6 0 9 aft^H61 1 a RtX 1 6 0 

&-h5 # a > © «* rat « w UTYf-^J^i^i^^^^x^^^ z ^ m 

YT-^JHl:«XT-^H 6 0 4^X^[fi] (04 4 K & l> T 2E £ 2r ft ) 
®W}-ZimzWimt£tlT^Z>o Yf-7*JH 6 0 5 ifcteY^-^JS© Y^fitf 
-TFl 6 0 7 a, 1 6 0 7 b £ PI Vmmo-tt<0 X^ft^W F 1 6 0 8 a , 16 
08b (1608a (Dfrm^) ifiXv—^Jl 1 6 0 4 £ P.fi A,T1£ £ nx V> 

u (x^^ f^® bfcflaeu) Kteia^ft^ft^£^^^ nTV ^ 0 
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© H i* X 3r 1*1 h-CSIiifiKIoTtttfT^i. GO* W Kaffir * X# 
l^^-y;U4©HaSO±. T®R^^J®lC«|fjfBStEEl4^:^ 1 6 1 1 a , 160 
9a, 1610a, 1611b, 1609b, 1610 btR»0»Eifitf 

1 6 0 4 t0Wl:lt ^^KOttitC'J-T^-^ 1 6 1 3#E«$nT:fe9, X 

er-V;H 6 0 4 1^^'>^;H5« 1 6 2 1 l:J:oTilffi^7^W^n, 

i^0iilOX$^>^l^i^nfd^ief 1 6 1 9 , 1 6 2 0 a, 162 
0 blUoT^ftSnTWS. SHf 1 6 2 0 a, 1 6 2 0 bOADll (MQ^T 
>A|*J#J) «^jSl6O6^IIbt^0±Ii:i5^T, XY7f-yH03 

wtn 1601 <Dfci%M'rfct>'Zttmmtom i e o 2 ommizi** mmm%m 

3 0©JBE**H-#«<fc*«fc5fcbT&*. T&fc-fe, «^*JS»»1 6 0 2 ^ 

H£i*0m*e»n&2»#»**i 6 2 5©sn««*f 1 6 2 6 «, ^©r® (u 
^s#j©an tK^t©wcftii>Bira (»s^o^e.»is^D» 1640 

® rffciSPEKriff r _ 6- 2-7'^f^rnt^| ) - t iff-i «- 2-7 te#-^i -6 -2 -8-tc-«k 

OH*b34^*a#>^K»*SnTV^. LfctfoT, «'>*W 1 6 4 0f4 

6 2 7 Rt/#mO 1 6 2 8 *^lT^Sn, ^ft>A'C^^l« 
626fc<koTffl£n&2Ml63 0rtt**^^^SA.bJ:5^tTt) 
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-0flw^i-4 5' k -am- • fcr*; " -oMTiiitltt i e- 2 -?-* -Rtf- 1 -6 2 7b - 
0 L/m i n©tfcaus*&*-r* v^^tfy^^mm.-rztuiiLirzt. 

*>/m<DBE*l\** mi 6 0 P a (ttl. 2 To r r) -©^ 2»tfc 
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1 6 3 0 |*I©I£#£ 1 0" 4 P a ( 1 0- B T o r r ) \Z?ZZ.£& 



04 6tt, B44tSt8tt»t5Ef***bTV»5. A?v>^l 6 1 
4CJ:oTifiE^^^t>A ! Clllt «^SBW 1 6 7 4, 1 6 7 5 **b 
TF7^«#^1 6 5 3A«»«SnT^4. £ fc, S6»»»«* 1 6 2 5 © 

itii 6 2 7tt#ftn 1 e 2 8fc»ttsnfc*2e«i e 7 0 *^ut««* 
ffl^^^-c**^-*^*^^! 6 5 ltffcasnTv**. kk, *« 1 6 0 
1 (Dftmt* 16 18 i:»«sn&*afifi 6 7 1 eu, 

5 2 tt, JC^SB^ 1 6 7 2, 1 6 7 3 l:J;^T F ^I^^>^ 1 6 5 3 

tl£o ) 

XY7f _c; 16 O30ililiS^Hi^ 7^y^Ef 1621« 162 

-£ tr^ s pftm-D fc^nb © # * # ^? « k £ ^ ->v t \z M-t , f^-0'i- 6 1 9 

1 6 2 0 a, 1 6 2 0 bSlUHMW#^ 2 3 5 3l:ioT*ftSn5 

2 7*V>fc«« 16 0 1 ©5tSB*A^»gi*n, 1 6 2 SRtfl 6 1 8 $ 
ffloT*-*^*^! 6 5 1^ 1 6 5 2 Ci^T»fiSn, 
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H7-fK^#>^ 1 6 5 3 0S^P»» 62f 1 6 7 6 ?:^ITEM1 
6 5 4 K*«Sn, E*8«2 3 l 6©#«PttB*l-6 7 7, 1 6 7 8, 1 6 7 
9RflfKaW-^ 1 6 6 1, 1 6 6 2 I^U7l/^Vfif 1 6 2 1, 1 
6 2 2 «i^tlTl^. £©&«>* F7'f^>^l 6 5 3 ^5SftB$nft 
KttflE^JStttfXtt* 6 5 4 K£oTPftf*nEE2ni/^l/-* 1 6 6 

1, 1 6 6 2 T*jEfcffi*fcW»Sn&*, Sl>'XYf-^©fffi^ttl:« 

.^t^Kisns. EiirotaifflEf i 6 7 7 ©i*i:3-^Hh7^ 
y*?^** ( 1 6 6 0 ) iim^^^x+fciBXbfczic^^tt^*© 

*©«» WftWtC^Wfif 1 6 7 0 - 1 6 7 5RtfJDI£ 

HiJSE^ 1676-1680 fc^tf^TWraSS&fcBSGS^tttf**^* 1 "^ 10 

£K£oT, Y^-iM^yy'l 6 5 3 £J£3«1 6 5 4 ^ 1^0^>^Ttla 
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(G) XttfS*X*I (O Kffll^^^ 
Mk^mtteZ. ^l:HbT«> 03^1/045) (a) , (b) Kiwr* 
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i£! *&*xra^©f£^©M^ iiiujijfi^s* DTff^s-r/t-r ^©iaji^fe* 

m EAT, EljB*#flBbT, *^B^ni§tfigf©^l 1 ®^Jfi©^«B^oVi 

fu TiBjt^. i4 7i:^^t, ifiginoitt, -jfcm^ft^* (EAT, 
□ J£fc-;fcft¥?&£V>5) I710t, (EAT, mK-^^t 

ill 1 7 2 0 t, *ffl*l 7 3 0 t*I^.T^5. 171011 « 

• A m^nrtetD^m?m*mih?zmTmM nut, m^w, nn*« 

20 KHSnT^S. #fla»^ 1714W1717 \*-#;* : ?&*to&t>'& 

?Z>®l<&ib^mm* 1 7 1 8 fe~XmTWL*7££-?2>®fa%s-C& K) , 17 19tt 

-#7fc#J& 1 7 2 0 tt-^^^^O^UhfcMbTM^bfc^ffttmoTBBiB* 
25 *TV>T«b«fcV>. itHIl 7 3 0tt, 73U, 4ftffi« 1 7 3 1 £*« 

§§ 1 7 3 2 &ftVT&mt£ntcm%Mf&ffi 1 7 3 3 t*mxz>o 

K**S«, XY7r-yl 7 4 010*^1 74 1 \Z'£M (Djjtik \Z «fc 0 «fl& 
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760£&fflf*TV>*. IM^^^*^ 1 7 6 014, 17 3 3 

ttaWKSHHiSnfc^^^ 1761L 17 6 1 fc»«S^wt^l/- 

/;i 7 6 2 i> t^V-^ 1 7 6 2 fctt«Sn&CPUl 7 6 3 £*«ATV>3. 

cpui 7 6 3 it fpjp^e 1750 afetffcdtfisi 1717 \zm^ Z> o 

7 1 6 li^RWfcHtmil^oTV^OT, 3>r>i)-^>Xl 7 1 2&W\Z 
.^Ot7 5 y ^X^iiJoTi^lpllfS^El 47Hi$tll.J;5 # Kl & S 

mw, ?i*t>%* 3>f>ti/>xi 7 i 2«; s 7 

1 2-l&«*TV>*. £<D##:l 7 1 2 - 1 » + 1 7 1 2-2£ 

<3fcttK»3#fa> fcMT&nfcHO©«tt»#l 7 1 2-3^1^1 7 1 2- 
5 KtfcSJfcnT^S. -fe^S 1712-1©^, 
17 1 2-3/«t^tl 7 1 2-5<5HBl:I^I«3-f^ 17 12-6 

fcV>b 1 7 1 2 - 8 a*J6SftTV>S. -tl^3-f-f >^BI 1712-6fcV> 

l i 7 i 2 - 8 «^n^n«a (±nm 1712-6, *m«*i 1 7 1 2 - 7 r 
■WTwrn 2- - s ) • fUT«*t/;- j^y >-^ita*wmtti: 

7 12-6 RtJt 1712-8 K ttg^M Kofi V>«jE#Hlfln S *1, HA/f^-T" 
S^MTfe*) + 17 12-7 fcttfctffciD^S^iEXttftaMffi* 1 

^1712-1 fcKtte,-nfc«ffi&Ji 1712-9 1'^oTEPjp^n, ^nic 
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< T # £ . 

©ifcie&Elfrsilt^ffiKi&S. I/>X^8 (IBS) *4 0mmfc 

VtctrZt, m4 8\Zm2nZ>£5\Z, X^|S]t4i©iI 1 7 0 2 ^i^fc 
feCD^Y^lRlt 2 7!K &$i~?8m(Dmffi 1 7 0 2 <£: -ft <DU & \Z*i L TlEfiT £ 

±gB©«^i»i£Bfc*5V>T, 17 10 ©H^M 1 7 1 1 ©*V- 

h i 7 i i-i a> e.&ttisnfc— ^m^ssf^to^ tf-A«> ^y-nm 

fcte, n >x>itl/>Xl 7 1 2&ZfttWU>X l 7 16itig/h^tlt5 0n 
mS«©»l^li-AK:bTtt»s±k:j£ai/TJ«»*n*. HO-ifcm^aiKlJ; 

^#ii/>X£Mbfc-#m^te^ -yy a i 7 i 5 

1171 0^6»«*nTZl^«^3t** <«T*fc = 3fctt**> 1 7 2 0 Ci 

'"X~3"ttV~:gtffi3fc I-7"3"TT©«B'SgT-7-3 HCXo T^tB -S'ttS »" "tfrffig 1 T 3 1" 

&ft^tc-xn^m*^<D&m*m?n%m^iz^&-?z>o -ht^ 
a»*5ffl*snfcw*^tt»*t«i**i 7 3 2 * nfc** ® 

^ 1 7 3 3 -*tf«S«fi!S^*fc*®**^* I5,c * ,6Sn *® 

no 



ISfliJB/fcSB 1 7 3 3 T&&£n&IIi»x-*fc^ ilR^Sgl 1 7 6 0 © 

5 niin 7 6 i \z^r>nmt^x^^n. i e 2ic«fco®«s 

IS fx t5. ^fct^l/-^l 7 6 2 tepjiUlS^T^-^X y y^HISritt 
TZZLtzWX&Z. *IT, f©feI^CPU 1 7 6 3IIA*1, U *-x>r > 
^*«ffi^*iS^#^^^-r^c CPU 1 7 6 3 H 

i(g > ?mm&:j£mw*mj&~? z> . 

S 04 9© [A] I:*sn5«fc5i:, ttfitUTO^iAOSSC^snfcfy 
Jll.yi 7 7 OO^t'J-tJH 7 7 1 © zi — ^SB£ fftili U . i - & to » (i) 3 
□ -t^TC^^'J 1 7 7 2 ©/^-VMir7r3 l 1 7 7 4-£» ~ 

.sa=. 

ill jg-rsa^ ^cv^tt, (2) ^^u—t;K03-^gsfc*viT^^->*«i«i*<fc 

hi . h 0 4 9 © [B] fc*5ViTHi» 1775^^ 1777 T«SIT. ^ 

h77M 7 7 6 Sl)tl 7 7 8 (Viftlfe 0 4 9 © [ B ] fc:fcV>T8fcSlTEIjS) 
20 (hJtl^bTt) 

y ^-^^ >df«JEEPiDS« 1 7 5 0 (DnB^-S-^* J t(D^>m> M 

17 7-3'3S^i r7 4t^j:3 > K^X1- -1 7 7 5 . 1 7 7 7 RtM "7 7 6 > 

1 7 7 8 £$J5Tb, 1 7 7 3 Ri;i 7 7 4^/h$l^^t-y7^© 

25 7 7 »»T?03>h5^ h ©ifcifil^tff t - i?7 y ^O*!* 1 ^ S ^ ^ 

Ill 



cpui 7 6 3 zjtvxwmmmi ? sotw, *v>fc*afc 

*?|BJ©f&l l"©*lfi©#»tt. H3*J:tfH40 (a) , (b) £#«bT 
■ R9ilftT/H^8I*»fc*»*Wl8 (G) fcfflV** 

5:t*«t*«©f, £**S*«TiJffi£fe?K Mfl©i*«S9©fl±. 
©HiWI»it**Ta«ifc*. JinfcHbTW:, H3*J:tfBI4© U) , (b) 

l| *B93©*1 2 ©**©#»«, **#tfxA*©tt»©H4fc**«>ffl**n 

g fc*!pH»itt«-r* ji tfc* k)*&&<dxi& 

ib ^^#^ X A*©tt»K:-^«^»*WitV*-i»-^^*^^ fc -* 



20 



25 fc^T^S. 
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Rg SS a <D {±1 ffi B& lb £ 0 o ¥ M # W 31 ^ & £ £1 f * . 

**»ER^«»B©*J5-r*»-c^**^3iA l 8 o 5i:i§iir.it^i5 
tflB ^s^*e7^->7^;v^i 8 0 3, flifiasnfc-**^***^! 8 0 

2 1 8 0 6> timisnitm***/\<0 = X***E*£^ x * m ' r:b * kmmi s 

M1/>X1 8 1 OWiAl 8 0 5fc©Mfctt. -*tf»Ofi^ 
1 8 0 5^©A»a«&«»*fc«koT«ft31i:*«fi«ttl 811 ^ fi * n 
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1ft! 



20 



25 



8 1 2*J»«SnT^5. ZCDflfattWSl 8 12(1 (Mttffi 1 8 1 6K»«* 

*u fl!i»ffi-i s i 6frZ(Dm^\zfoCfcmm&mfomMi s 1 i«^nu 

SfcttflHSmttfctt*-*"*. «iftW»»i 8 1211 ffifflttSi sun 

j&tB2§l 8 0 711 #iU>Xl 8 0 6fc«koT«g«Sn&-2fc* : P«lliH»* 

1215 5K:*©»IBfew-r«k'5fc. *UJ8 1 8 0 7(1 x^l^^*^ 
7 '^M 8 5 0 i, 1 8 5 2 i, ijl/-|/>Xl 8 5 4 t : ^gfcCDCC 

D*^&fc*«*-fe>"tfl 8 5 6 ^)V^^>^)V^U-h 1 8 

5 on 7u-hto\z&&<D7-*>*)v&m%.-c&r)* »«i/>xi 8 0 6 t± 

Xl 8 5 4^:©^^CCDltt>f 1 8 5 6fc**: CCDStt>-!tl 
8 5 6 H xA 1 8 0 S*^©-***©**^**^* 0 ***^" 115 

ij**M3&£fTT'**8fl«*# 1814t, #^1814 ©#LS 
ISftS**t5CRT 1815L 

fflffllgB##l 8 1 4(1 E|jKLfcV>CPU, RAM, ROM, A-Kt^*** 
4ft 1 8 0 8 *««0£T&nT^*. £fc. A-F:^ **±K«* ^«>*Bfc©# 
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KPfefcm^P^A 1 8 0 9 ^»«IS*ITV^. CKO^RBttW^D^^Al 8 0 

^ott, c rt i 8 i 5 <Dm7xmzr.xmnm£.&.mm i 8 1 7 ^^^-r 

S^t^^xA 1 8 0 5 8 0 4©±t:ty hi"* (Xiry 7\1 

9 0 0 ) . nnn, H*U^^D->-»C^*»'^'Snfc^xAl 8 0 5 *-tt 
IffcSaftWfc^^-^ 1 8 0 4 fc-ty htSiffiT?*^^^*^* 

1 8 3 4±\Z, #RS#^t 1832a, 1832b 183 2 

• m ws r K^snTc £ *> \z\ - t &mo m^mmomm-i -s 3 2 

xA 1 8 0 5 ±© A^ ^ffi^"*"*- 1 9 0 4<7>I¥ 

IB EI 5 3 © 7 a — ^ -V - b T^i&i" 3 . 
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0 8) , ±|B*»©***«*fcctOIH«*n*^xAtt3KliK:^»S*«W*^5 

7f ^1 9 0 8 ©Jt«tt*«fc'0, ±IB*»©«****K*9»** n ** 

W-*fc*Pfe©#*I:*»*-r* (X^^^l 9 18). »ft©:fri*fcbT, 

te\ CRT 1 8 1 5 (D^W\ZXm<Dftl£*®Z^% *V^-^*^ VT:i10 ^ 

^xy^l 9 0 8©Jfc*«l3©»** *xAl 8 0 5fc*H&*«*V>i*l£Sn 
fc*§^ Uf^l 9 1 2 5£*J£) > S^*******^*'*** 3 ^ 1 8 0 

9 14). W^ti«oT^5^ Ut^I 9 1 4-if^J^) > * 

fiKA*J:5l:fxA 1 8 0 5 3 (^^19 16) . *©«. * 

^^1 9 0 2 fc^oT^KffiO«3Efi«fcKIUTlRl«©5!! ! S ! &*0 3g-r. 

^l^fiWoTV^i^l^ (Xx^^l 9 1 4 5^Jt) . 
*H8*x/\©ft*tt0l6 Uf'^l 9 1 9) £*Eft**t*fcfcoT^ 

" Wffi © >7x A «« §oTVi # VTO ^ *l ^ $ n (•Xf^ l- 9 2 0 ) v **© 
*xATfet>»* Uf^H 2 0S£¥im) , M»*fxASBrS©»« 
ttdrfcfiMffb, ^O^OtiU^^O^xA^T-vl 8 0 4 K^ h 
t5 Ut^ 1 9 2 2). ^7^1 9 0 2 HRoTl^^xACi 

UTra*©«ia**t)iBf - **®*xAT*ofc»^ iXTVfl 9 2 0H3! 
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#.\z* y 1 9 0 4 (DmMvm.ti&m 5 ac^D-^-v-Mcft^TiaiDi 

-fe y b Sftfcilifc*-* i ©tt&SEfigSEfc^^Tlifc&S (X,, 

i = 1 T*S^e>PI«ttH (X x . Y x ) £fc*K cn^WA^H 
1 6 C*$nfcWS« 1 8 3 2 a©4«'i>ttSf-«^1"*o ^TOS^filUft 

±K9B1ft$n» 7f'^l 9 3 2 T?tt*fflStlS. 

0 5 0 <^^||r]«S 18 11 SSjai-*-^*^ ^ 1 9 3 2 T 

umm i8i 2 7^{ii*]@M i 8 i i \zm&*i}\iz.z> (0 5 3©7f-^i 9 3 
4) . if ii2 5 o id^-^«fi™u MV^Xrs otr' 

>)i->7^^ 1 8 0 3 , n*kVyX 18 10 RtfffilRlltffi 1 8 1 l£iibT, 
-fey HSnfe-JiA 1 8 0 5 ©Sffl±tIltt§ Uf^l 9 3 6 ) c ^©t 

^ 8 i i ©tfsDffl-r««££oT<Bftsn, *xa 

tfcSSl® 1 8 3 4 ±©IIi^ftS (X Y ,) ©«[tft3£lii#ffi«^#»-SoTfla 
St^tl*. ia^#^ i = 1 <Dm&, $*«m*fKte 1 8 3 2 at^5. 

o 7 i&fcBg§ i 8 o 7 je#$nfc-^«^«i*^tB^^ taw* 

^ ^om^m^fiP^x^^^ni^^-^ic^^as^-r^ ut^i 9 3 8 ). 

8 0 8 KlDfcM-T £ (777/ 1 9 4 0) . 
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(7,^yy°l 9 4 4) o Z\0) i MAX te. ^#"T-<#K^^lij#©^^S> 9 , 0 5 
1 <D±i&L1tMT'\Z. T16J T&£ e 

i tf-fctt i MAX *«ATV^Vi»^ Uf^l 9 4 4S^fUt) , 
yi 9 3 2 tSI5, -< U ;* > bLTzmmm^ ( i + 1 ) \z-o^x 

a* fin (x, + 1 , y 1 + 1 ) fes^ftjers. n©in«tt«tt» tu©;w-^>T 

ftjlbftiftttt (X,. Y.) A^5X*fllR^/XttY^lftK:HfffeE« < AX i« 
AY,) ft: & ft S-frfc&S El 5 6 <D01IT«> tttfe3S®«tt. (X^ 

y x ) Y-jj\*\\z <d Zhtem^fz&w. (x 2 , y 2 ) we^^tzmmm 

« 1 8 3 2 bt!ft5. (AX,, AY,) (i=l,2,...i M Ax) 

tfa:A*3S® 1 8 3 4©A"*->1 8 3 0 #<ttffl8 1 8 0 7©*»#& 

^LT, 7t-^ 1 9 3 2 - 1 9 4 2©#13S£ i MA X M ^ ^ 

bfcPi^teB (X k , Y k ) Tte«tfe3SElIifcffi« 1 8 3 2 ktft?)iMl« ^7x 

0 8 fclimsns. ]R^Lfc«*<0#te3£ffi«tf>iiifc 1 8 3 2 («tfc3EiIi#> 
05 6lC«S*n&i5l:, *x/\t«iBl 8 3 4i©^->l 8 3 0 OH* 

1 8 3 0 a £BB#WK:gb < «^^r KlJfc 0 & V>3 £ £ tffefr & . 

(Xt^I 9 0 8 ) Kl^fr -r S. 
fcfc, Xf-^l 9 4 0T/ : E , J ^jM^nfcl®^-x-^«> t&tB§§ 1 8 0 7 1: 

&©©Jt«XS (H52O^fy^l 9 0 8) TS*Pi# t ^ ^ ^ > €r ff 
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mxn (m<M, n<N) ^o^C»flU fc:/n y.* IB*© 
-**^*!ft£*©*fD (^b< fc;i©«fd«S****tt£#©*H**"e« 

7f7^1 9 0 8 ©MSOiftn&BI 5 4©7D-ft - M^oTt&BJ! 
-T£o $telT\ fSlflJSPl 8 1 6<5CPU«, 1 8 1 3 (0 5 0)* 

o) c zL<ommmm\t. ms it«#is^i 8 3 6ti$n?., ^ux, m 

#f i^li:Ut^l (^77^ 1 9 5 2) , SBtt«S« 1 8 0 8 *e>ia##^ 
i ©tttt3SElii«5 i --^& , 7- : ^>^^ : E , J±fclft*tflt- (^T7"/l 9 5 4)o 
l^ttibfcS^Mx-^t, mm i Ox- * £ ©^ ^ ^ > ^ ^ ^ T * 
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K«iffiD,)&*m3t©(aHETh«kt)/h$^»'& (^^y 7° 1 9 5 8 #5£¥'J5t) , 
li^x/M 8 0 5 (D^m^^M 1 8 3 4 CH TXWkteLl £¥U/£b (X^y? 
a 1 9 6 0 ) , — U ^ — >1"S. ip^> tttftaciSfcos 1 ^>Tfe 

I SggtfltD , *«m3£©H*tT h£k±<DM& (7,^v7° 1 9 5 8 S^¥U5£) > 

»■*§■ i * 1 fctf-i U ^ > h b (7f7^ 1 9 6 2 ) , -f >i7 U ;* > h bfcH 

6 #>#-5f ( i + 1 ) W — MM i MAX *M7LT^2>fr : Sfr%:mi£-t £ (^T7^1 9 
6 4 ) c mm&n i — J^fit i MAX ^iiT^^^I^ (Xf7^1 9 6 4 S/£ 

fij^) , nzfix^y yi 9 5 4 {:so, -r >^ u ^ > h bfcia«## ( i + 1 ) 

20 i — i MAX *ilfi^.fc»^ (^fy^l 9 6 4t^m) * 

Oi/\i 8 0 5 ©^i^^s® i 8 3 4i;« r^pnw *9 J £*iJ5t b (Xjy^l 9 
6 6 )" ; #lt:/;l>^^->^';> ^^>*rs.-fiP"5-; - ^^®#©^:'T^S2piii# <i:-- 

^^BJcD^ 1 2 ©^J8^ SB El 3#.ktf 04 <& (a) , 

25 (b) ^tibTlHJUfcT/H^ii^ail^in^xAtlli (G) Klffl 
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3.*it;0 4© (a) , (b) \zmrz>mwzmm?z>z.t\zv. z.z.x<Dmw 

g Hfc, ^ftM 1811J4, tt®U>X 1810WiA 1 8 0 5 t©fflO* 

ru ^ $ ^ - > v 4 )V $ i 8 o 3 t # m v y x i 8 i o t <d m , i^iiis 
S i 8 o 3 zm&mw?* ^ tiaot, ^cDiift73ft£fi!^t-& 

G LTfc<t^„ BP'S, «)^->7^V^ 1 8 0 3 IC-lifttt© 18 11 ©»i6Sr*ffl 

Mal $ it z> z. t tr # £ c 
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©(180 1, 1802, 1 8 0 3 ) tt, <)xA 1 8 0 5 (D^M £2t b T^H± 

#^£-:&tt^£AM3i±&^5£T&3fr\ ^->:7^;i^i803£^iii§ 

b, — &« J P*&£#.:i:A 1 8 0 5 A** 5 b T <fc V> . 

i3 ^. ^jau 7t^i9 12t^md tfu^^n/cK^t-^v^T, mom®, 
cin^^uiwbfc^ao^iffi^^sitt^f*^^^^ bt«f«^^T 

(fa Q 

H 5 bfclt^bfcWttl«!lH««fl3W^I**b^:^n«^ 
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iDHF, h 2 o, c M F N ^cD^7X*7&f^oaib, siart©^7X7*fl:$* 

5 

INDUSTRIAL APPLICABILITY 

9 Kits £#fc»#fl^«§fc^5iz>l*fc&tt5 - 9 *-©£ra i*i <&ffi&* 
20 «k5«fSS^&^, 

25 2. ^H^^^^^m^T^^^i^n >^^7^>^©/h$ v^T?«s-&-rs«k , 5 
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+ 



3. ttwmzit* ^n?n(Dffimm^mMoftm^Mntc&m\zn*^f&'£ 

1 . Stt*W*** 5 e va©^3-T^f >^bfc© 

;| 2. «±^§5iSc: 5> 3 [eV] ) XttSSfc-fctt 

25 - A3IB&©JI£££Ttf 5 - £ t>fcH» 
^ ©t&JSU ^#"T & o 
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& MM £ -fr a n t £ * * 

25 tl/^inf;MW^. 



20 



i . m 
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20 



25 



- n* 0 M^sfe^xAic^^^n^^ffii^^^^*^i®^^^ $ ^^ n ' ^ mB# 
ill =rmz&z>mm*:fttii&fcft5 n 

flMttt^fcfc*^ #m«iS^^&^© + M*® 3 
5 *^_-;?atf*ttLfclS©BE*±#*«< ttl^-S-t^^ffiKlttS. 



4 
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6 ^^_^^^®jbfc^©ffi^±#^M^^<^^^>-^*^^ TS> ^^ 
^£ (?) *§S"J <2 $J £ # £ o 
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^ 0) S'J <£> gft HI £ # 1" £ o 
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CLAIMS 

ffj 1 3 m £ £ 1*0 K # i# $ ft ttf f H tfc £ 2* * * % — & ffif « & ^ £ P P ttS T X * ; V # 

i3«iBfc&JBj3cTS Elfins* £ 

iikiStfcSgfi. 

20 fgfi^ 
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M t E ^ £ *f * © £ Sj * < *§ S « t » 

S o 

10. |||f$ 8 1 Eft©->- h k-^tSgit^T, MU>Xft^tt* 
1 1. 1 0fB«<D->-ht*-A5£&g£lBT&-?T, WIB*^**!*! 
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13. tfjfcSU OEt<Z)'>-M:'-A^Sfe^oT, 

• ******** &K<£*i?onm***<on*M****** l<D * mm 

ioi c £ &<&mft % ~>— ^ b?— A^ftssta. 

I 14. «^^lfBmo^-ht:-A^^S^«^^^^> flUB*aE»**>Stt 

il t«^i^^^^^^^^b/c^t^^m«h-r^>^-bH-A^^a^«c 

16. W#*lIB*©5/-hK-A5S*S§M«fcoT, 
20 #*U>X©l5MS*H:fcHbT, «l©^^lfc¥ff&/^->-3iy^** 2 

<h. ffif 3 ^20^^^¥tf^/^->X^v^tulB^lcD^^lC^S ) brcBtcD- 

tWfBl i 1 ©^*tttiBtB205 s -*t**n*n-^Tjfi«b, 

$r*iib^m^7t^^^w-r^>-^^^^^^^->- hlf -" A ^^ s ^ fio 

131 



17. HF^ 1 6E«0->- h h'-A«lit$oT, tfrlB«WW¥§*#» 

is. is^is i 6tem©->- b t'-A^iSi^^^, 

l o;l *«=£*o 

i9. ft^gi i un<Dis- v k'-AS^sitfeoi, tuis^s^^-^ 
I - & « s £ i± s ct ^ m < m mmmm iiib&& just btf- 

2 1. W*^2 OlEtCy-bk'-A^ttitT^oT, ffi BE JS » « S /B HI 

132 

I 
I 



• 



l#/&bfc£ ^HIKtt^y- b If- ASSESS. 

2 9. |ft$*2 6IB«©->- ht'-A^SSft^oT, IE tt *J # - h 
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-A5£t&g=gg. 

32. 6ia*®->- hh-A^snt^t. ^^<tt>mc» 

fcu>x&t>^*^ft¥*fcwrs££* i ft«i:t-si'- b if- assess. 

3 4. If^lg3 3|Et©'>-ht-^«SiT»oT, lfflffi U >Xtt-# 

t5'>-h If- AaStfcaESB. 

3 6. |ft$3I3 3fEm©->-he-A^^^gfi^^^^> MIB^ir-5>7v 

y VMS?* - t *«r*fcf * ->~ 1- If- A**3t(K*. 

3 7. »^3 3lBt©y-M:*-A^fglT^oT, WJB^*-S>7v 
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fio 

3 8. W^^3 7ffitt©->-h£-A£*fc£«BT*oT, flf gE l£ 2 *l fc Si 

3 9. Bl3£J5i 1 Sa*©->- h lf-i>^SStT?*-3T, 

:L 4 0. It^lg3 9fEtOy-hk'-A^IiIT^oT, Stl KB H 3 # ® 
^ 4 1. If^lS 3 9 BBtt©->- h k-ASttlfT^oT, ft KB SUfc 8 * tt. 
0 4 2. If^^4 1 KB*fc© h tf-A^tftaES«T»oT, itiJ f B llHt #L 3 & te* 

m&mmm? cccd) ^^^^^0^^®^^®^^^-^^^^^^^^" 

h k'-A^Igf. 

4 3. If Sfc^t 1 KB«0~>- h k'-AStSgit^oT, -#Mt:-A£^ 

44. i^SlfBt^y-ht'-A^lgttT^oT, ffrKBtfcS2**%#£ 
xA]i5fiftifT^ 19 , ^0^RS*«iSt5i:tS«fattS'>- h t:-A 
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4 7. ffsRSt 1 iE«S<D~>- b k'-A^llit^^T, tu SBflfmffi^Sl «* 

A fee: t§»«tt5->- b hf-A5£*fe2ESB. 

4 9. »3*^ 1 SB h lf-A^tfeaS«T?»o T, tufB 5> — b 4^ — 

5 0 . ^ x A 7}M¥##fit^tf>M£fT "5f»^^ 1 fHffe©~> — b tf-AsStfeSE 
5 1. 1BB«®~>- b tf-A^t*£8Bfc«fc , tK x A £ £ * » 
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ABSTRACT 



fS£^l!S: 2 0 0 4 Mk*-A£$iS*ril<h&SS1£ 2 0 0 6 <75 S @ ^ ?U B £ 
£ — Xn^ft^Zk 2 OOli, S^ 2 0 0 6 £ fg £ L b Hi? 

flB-S^ 2 0 1 5^1< r.&m^ft^ 2 0 0 2 S4&2 0 0 6& 4> — 
g fig©lift^feotilBlil(:§j#t§7f-y 2 0 0 3 t, 2 0 0 6 

<Z>l5«^.<h, 2 0 0 6 A Jii T 3 » IS $3 £1$ fit *«2 0 0 

6 (Dxm&feiti-? zmm^mmtirgin 2 0 1 5 m^^ommmffit* 
<DmQ&i%ft'?z>M'£&t. mu2 0 0 6 oxmfow*^^xmzw>-? z>ffln?& 

2 0 17 t^ftitS. 
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